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RANSOMES & RAPIER LTD ipswich & Lonpon Eno.ann. 


Spare parts for 


compressors and engines 
interchangeable 
throughout the series 


Atlas Copco now introduces a range of VT compres- 
sors, all incorporating the major changes in design 
and production that made the VT4 so successful. The 
VT series comprises four compressors with capacities 
from 115 to 315 cfm. These new machines have taken 
power weight ratios into a new dimension, being 
lighter and more compact than any other type of 


compressor, piston or rotary, in their class. 


@ All machines are TURBO-COOLED—100",, atr- 
cooling—no risk of freezing or overheating and 
they work with equal efficiency anywhere in the 
world. 

@ The VT machines are the result of major changes 
in design and production methods. They are the 
only compressors with the crankcase, bellhousing 
and cylinder ducting in one piece welded design. 


@ Basic simplicity eliminates maintenance problems 


Milas Copco + PUTS COMPRESS 
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local mechanics anywhere can service these units; 
the canopy is completely stripped in minutes; loos- 
en three bolts and the complete engine-compressor 
unit lifts out; unscrew one nut and all four valves 
in the low pressure cylinder can be removed. 
@ The FUELMISER automatic speed adjuster means 
smooth running and fuel saving of up to 25°,. 
@ Manhandling on site is a simple operation due to 
the low weight and pivoting nose wheel. 
Torsion bar suspension and built-in lifting eye 
simplify transport problems. 
@ Powered by rugged Deutz 4-stroke air-cooled 
diesel engines, backed by a world-wide service 
organisation. 
@ Both compressors and engines use the same type 
of lubricant. 
@ Fully automatic drain cocks simplify daily 


operation. 


ED AIR TO WORK FOR THE WORLD 


ite to: Atlas Copco AB, Stockholm 1, Sweden 
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225 cfm. 


lies 


315 cfm. 





‘PACKAGED POWER 


the world’s lightest and smallest 
series of portable compressors— 
piston or rotary! 
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Northampton 
relies on Bailey’s valves 








A FEW OF THE INSTALLATIONS 


At the Northampton Power Station, Bailey USING BAILEY’S VALVES 
valves control the water supply for the cooling Malacca Power Station Selkirk (Manitoba) Power Station 


system. Backed by more than a century's Basra Power Station Barbados Power Station 
, 4 d Baghdad Refinery Barri Sudan 
experience the company provides a standard | Mond Nickel Refinery Colense Power Station 
range of high quality valves from 2 to 54 inch Penang Power Station Kuwait Refinery 

i Roxburgh Power Station 


bore for pressures up to 150 p.s.i., for the control 
of oil, water, steam or gas. Advice is gladly 
MOST OF THE C.E.G.B. POWER STATIONS 


given on all kinds of applications and a AND A.£.A. STATIONS INCLUDING 





special Contracts Department is maintained to 
| Battersea Hams Hall Nottingham 


arge contracts 

: Bold High Marnham Staythorpe 
anyw here in the world. Bradwell Littlebrook Stella North 
Calder Hall Marchwood Stella South 
Chapelcross Northampton Willington 


deal with valve schedules on 








$s VALVES ee: 


SIR W. H. BAILEY & CO. LTD. HEAD OFFICE & WORKS: PATRICROFT, MANCHESTER 
TELEPHONE: Eccles 3487-8-9 Grams: Beacon, Telex, Eccles. LONDON OFFICE: Selinas Larie, Dagenham, Essex. DOMinion 2277-8-9 
* TURNSTILES 


SLUICE VALVES + PRESSURE REGULATORS +: TEST PUMPS 





After seeing this TANGYE 
1,000 tons press 





My lads 


will make this 


Hydraulic Power, harnessed by Tangyes 
Seid the Production oe I imited, and tailored to suit the job in 
hand, can be manipulated with a finger- 
” a fe tip control that belies the great weights 
* eS igs, — * and pressures involved, If the problem 
oy ™ is high tonnage loads to raise, move or 
compress (and hydraulic power gives 
the answer), we always try to make 
Tangye Hydraulic Power give a little 
something better. 








TANGYES LIMITED 


HYDRAULICS DIVISION 


SMETHWICK - BIRMINGHAM 


AD No. 57 
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contracts 


from 
Pilkington Brothers 


LIMITED 


endorse the supremacy of 

































































ENTILATION 


Among the 12,000 major 
Industrial Organisations 
using Colt equipment are: 


Time and again, industrialists 
large and small place repeat 
orders with Colt. And for three 
good reasons. Colt ventilation 
systems depend in the main on 
internal convection currents— 
1ot external forces—and are 
therefore little affected by the 
vagaries of the wind. Colt offer 
an unparalleled range of ventila- 
tors. And most important, every 
Colt recommendation is based 
on a thorough analysis of the 
building, plant and _ process 
either from a site survey or 
drawings. Such thoroughness in- 
fluences firms such as Pilkington 
Bros. Ltd. It will impress you, 
too. Ask your secretary to send 
for a free manual to Dept. $31/2B" 


56 contracts: de Havilland Aircraft Co. Ltd 


7 contracts: Richard Thomas & Baldwins 
Ltd. 


25 contracts: British Orygen Co. Ltd. 
14 contracts: Ferranti Ltd 
29 contracts: National Coal Board, 
20 contracts: Ruston & Hornsby Ltd. 
15 contracts: Dorman Long & Co. Ltd. 
15 contracts: Hoover Lid. 
22 contracts: Lever Bros. Port Sunlight Ltd 
9 contracts: Joseph Lucas Ltd. 
19 contracts: Philips Electrical Industries 
Ltd. 
21 contracts: The Plessey Co. Ltd. 
6 contracts: Smith Clayton Forge Lid 
35 contracts: Taylor Woodrow ( Building 
Exports) Ltd. 
20 contracts: Courtaulds Lid. 
13 contracts: Gloster Aircraft Co. Ltd 
32 contracts: amet Chemical Industries 


14 contracts: W & R Jacob (L'pool) Ltd. 

11 contracts: The Steel Company of Wales 
Ltd. 

14 contracts: John Summers & Sons Ltd. 


10 contracts: Vandervell Products Ltd. 





COLT 5.R.C. 3080 VENTILATORS AT PILKINGTON BROS. LTD., ST. HELENS, LANCASHIRE 


COLT VENTILATION LIMITED * SURBITON * SURREY * TELEPHONE: ELMBRIDGE 0161 (10 LINES) 





THE 


For use on all types of Rotary and Semi-Rotary 
Machines for Leakproof Fluid Transfer 
Standard Sizes {”—3” B.S.P. 

Special Sizes & Designs up to 6” B.S.P. 


As used by leading Engineering Companies and Government Departments 


FILTON LIMITED, 


CLAPHAM STREET, LEAMINGTON SPA, WARWICKSHIRE 
Telephone : LEAMINGTON SPA 8111/2 
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OBERTRAK? 
for Safety? 
YES, because OBERTRAK 


CONTACT RAILS are %y 
totally enclosed.. oben 


| 

| 

| Send for 
| descriptive 
| literature 














%*% Sturdy 
construction. 





| % No wires to 
| stretch. 


} 
| 


| % Simple installation. 
| 


| * Any number of 
poles possible. 


| >% No breakdowns. 





j. H. OBERMAN & SONS LTD. HicHanm FERRERS 


Telephone : RUSHDEN 2162/2844 NORTHANTS 








PaRON 


Press Brakes 
and Press 


Brake Tools 


No matter what make of Press Brake 
you use, our FREE TOOL SERVICE is 
at your disposal. Please send for our 
expfanatory leaflet. Large stocks of 
tools are held for immediate despatch. 











_ These three operators are punching 6 
holes and 16 slots - cropping 4 corners and forming 
4 edges at right angles - every 15 seconds - at 
Handy Angle Ltd., Brierley Hill, Staffs. - They are 
working on a Bronx 60 ton and a Bronx 10 ton Press 
Brake — fitted with suitable tools. For forming 
sections in all metals, in all thicknesses, up to 
20 ft. wide - Bronx Press Brakes are faster and 
more versatile than folding machines. Range of 
sizes from 20 to 1,000 tons pressure. 


Tel: LYE 2307 & 2308 


BRONX ENGINEERING CO. LTD., LYE, WORCS. 
LONDON & S. of ENGLAND AGENTS: W. E. Norton (Machine Tools) Ltd., Grosvenor Gardens House, Grosvenor Gardens, S.W.1. TATe Goliery 0633/4 
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The illustration shows a pair of Plenty industrial 






type Impelators as supplied for the mixing of graphite 






pastes. They give a more efficient mix 







in shorter time on one of the most difficult applications. 





The Impelator can be adapted to meet any 







industrial mixing problem, whether large or small. 


Leading firms in this country and the U.S.A. 






are using Plenty Impelators and the services of Plenty 






design engineers with conspicuous success 





~ 


= and profit. Fullest details gladly sent on request. 


Bis 
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Some Users— 


Imperial Chemical Industries Ltd. 
Caltex Services Ltd. 
Cadbury Brothers Ltd. 


Colgate-Palmolive Ltd. 
Guest Keen Iron & Steel Co., Ltd. 
English Clays Lovering Pochin & Co., Ltd. & SON Ltd. 


Scribbans-Kemp Ltd. 
British Nylon Spinners Ltd. 


Kodak Ltd. Ww 
Ever-Ready Co. (Gt. Britain) Led Eagle Iron Works, 
NEWBURY, BERKS, Eng. 


Telephone: NEWBURY 2363 (4 lines) © 
Telegrams: PLENTY, NEWBURY EN 
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Shears available 
From Stock or Early Delivery 


ALLIGATOR SHEARS: four sizes, capa- . 
cities 1 fin. to 44in. M.S. rounds, etc., gears PORTABLE BAR SHEARS; five sizes, 


running in oil ; clutch control ; adjustable capacities lin. to 2gin. M.S. rounds; gears 
hold-down ; electric or diesel engine drive. running in oil ; clutch control. 


mmr «6 = 


UNIVERSAL PUNCHING, SHEARING, la 
CROPPING and NOTCHING MACHINES - BILLET and BAR SHEARS; nine sizes, 
five sizes, capacities shearing ¢in. to 1in. 
M.S. plates, etc. : five operations contained power feed tables, fully automatic operation 
in one power driven unit. Alternative 
models ; without punching motion and 
single purpose punching machine. 


capacities from 1in. to 8in. dia. M.S. bars ; 


can also be supplied. 


*“COLT’ SHEARING MACHINE. Basic 
machine (Type 1) has shearing capacities 
(M.S. flats) up to 34in. by 4in., and slitting 
M.S. plates up to gin. thick. Type 2 has 
also bar cropping facilities handling up to 
1tin. dia., 1fin. square. Type 3 incorporates 
a notching unit 


SOLE DISTRIBUTORS IN THE UNITED KINGDOM 


THOS. W. WARD LTD | 10%, 10% .,suereu 


LONDON OFFICE: BRETTENHAM HOUSE, LANCASTER PLACE. STRAND, W.C.2. Telephone: Temple Bar 1515 


Branches also at SILVERTOWN GLASGOW and BRITON FERRY SM 33 
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PUMPS 


Drysdale Split Casing Centrifugal Pumps are made 
to suit all requirements of H.P. and capacity and are 
available in horizontal and vertical types. 


In addition to our standard ranges we can 
supply pumps to suit customers’ installations and 
specification. 


DRYSDALE & CO. LTD. 


YORER, GLASGOW 


MANUFACTURERS OF 
CENTRIFUGAL, AXIAL FLOW AND ROTARY PUMPS 


ENGINEER 


Consult us for:— 


OPEN STEEL FLOORING 

TUBULAR HAND RAILING & STANDARDS 
STEEL PLATFORMS & STAIRCASES 

TANK WORK 

PRESSED STEEL GUTTERS 

GENERAL PLATE WORK & FABRICATIONS 


E. HAYWARD & GO. (Fabrications) LTD. 


POUNTNEY STREET - WOLVERHAMPTON 
Telephone No.: Wolverhampton 23300 





that the men in this picture § me epitor, « sir-rips” 
are showing how a game of smerny oo aa 
marbles is started ? 

Do you know, too, that any- 
thing new in welding is sure 
to be found in “ SIF-TIPS ” ? 
You can make certain of receiv- 
ing the magazine regularly by 
filling in the coupon. 


Please send 
regularly ... . copylcopias of “ SIF..TIPS” 








NAME 
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This... §...1S a line we’re not shooting! 


New, dramatically improved Mobil DTE Oils give a balanced protection 
and service performance that no other oil on the market today can equal. 


New Mobil DTE Oils for hydraulic and circulating systems have 

many specific advantages which, taken together, make a convincing reason for 
preferring them to any other oils of their kind. Here are some of the 
advantages you will get if you use new Mobil DTE Oils: 


LONGER OIL LIFE uw 
NEW STABILITY AT ALL TEMPERATURES — 


FREEDOM FROM DEPOSITS (~~ 


balanced PROTECTION AGAINST RUST AND CORROSION * <a 
Mobil DTE Oils QUICK SEPARATION - WATER a 
for protection = 

and performance 


no other oil 
ASK THE MAN FROM MOBIL 
Can equal This line is no exaggeration. It is the plain truth, 


proved in careful tests against other well known hydraulic and circulating 
oils. The line down our left-hand margin is taken from a chart of these 
tests. Ask your Mobil representative to show you the chart. He will 


explain how, on balance — on the results of all the tests — 
new Mobil DTE Oils show a clear advantage that can mean lower 
costs and improved production in your business. 


MOBIL OIL COMPANY LIMITED, LONDON S5S.W.1 
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XDA NS ON 


LA 


FITTINGS 


PIPEWORK SYSTEMS 


During the last fifty years Aiton & Co. Ltd. 
have designed and manufactured Expansion 
Fittings for both fluids and gases, either from 
carbon steels, ferritic alloy or stainless steels 
and in a variety of forms depending upon the 
working pressure and temperature, the degree 
of movement at terminal points and the thermal 
expansion of the piping system. 


Fi Bellows expansion fitting formed by “ S ”’ 
g. pressings. Any multiple of bellows up to 
five in number can be suppiied in sizes from 3 in. to 84 in 
bore. 


Fi An alternative bellows profile particularly 
ig. suitable for transverse movement. The 
height of the bellows is varied to suit individual pressures 
and working eonditions 


F 2 A bellows profile which may be formed by 
ig. deep pressing. This type of expansion 
fitting is built up in three or more sections with longitu- 
dinal welds. 


Fi One of the profiles available for the Aiton 
g. * A*’ type expansion fitting. This unit is 


made by a special process which obviates the need for 
circumferential welding at the crown of, and between 
convolutions 


Iilustrated are an expansion unit 
10 ft. in diameter fabricated as in 
Fig. 3, and a 10 in. internal dia- 
meter cargo oil line expansion 
fitting in stainless steel. 


Further details of Aiton Expan- 
sion Fittings are contained in our 
illustrated brochures, copies of 
which will be sent on request. 


TDON 


RBY : 
aah ESTABLISHED 
1900 


PIPEWORK ENGINEERS 


HEAD OFFICE DERBY - - - WORKS DERBY & SUNDERLAND 


Telephone: DERBY 47111 (10 LINES) Telegrams: CHANNELED DERBY 














THE NAME THAT CONVEYS EVERYTHING 





WALLASEY, CHESHIRE 
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MAYBACH 
POWER 
MADE IN 
BRITAIN 





Typical of the MD range of 
engines is this Type 650 12 
cylinder supercharged model with 
cylindersarrangedin‘ V formation. 


4 Railway Traction 220-2,000 B.H.P. 


a! ody 
TO.UP LR. CR ae te 


Industrial Plant 220-1,750 B.H.P. » 


Marine 220-3,000 B.H.P. 





Armstrong Siddeley have the exclusive manufacturing and selling 
licence in the United Kingdom for the world-famous Maybach MD 
range of In-line and ‘V’ form diesel engines. These diesels range from 
4 cylinder engines of 220 hp to 16 cylinder engines of 3,000 hp. They 
have an outstanding record of performance and reliability over millions 
of miles on railways throughout the world, and are widely used for 
marine propulsion and industrial power generation of all kinds. 


neta el BER en Ne nae ne” Cee}. | ARMSTRONG SIDDELEY MOTORS 
ARMSTRONG SIDDELEY 


Minny os acy 


| Coventry, England 
DIESEL ENGINES : 


ENGINE BUILDERS TO THE WORLD 


MEMBER OF THE HAWKER SIDDELEY GROUP 
Cc 















THE SIGN OF 
GOOD WELDING 


Hand welding a heavy flange 


Welded by 


From the quantity welding of small components to the 
fabrication of large plant, Robert Jenkins & Co. Limited 


have the craftsmen, equipment and capacity to undertake 


any welding operation. Fabrications in mild steel, 
stainless steel, clad steel and aluminium are part of the 
day-to-day work produced for the chemical, electrical, 


petroleum and nuclear power industries 


OF ROTHERHAM 


Welded fabrications and fusion welded pressure vessels to 
the requirements of Lloyds Class 1, A.S.M.E. and 


A.O.T.C. codes and similar specifications. 


ROBERT JENKINS & CO. LIMITED, ROTHERHAM 


Telephone 4201-6 (6 lines) 


eee ee 
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> STEEL SHELVING 


» 72" 34" 12’ 


HIGH WIDE DEEP 





Brand new — Manufactured in our own 
works. 


* 
% Shelves adjustable every inch. 

% Heavy gauge shelves will carry 400 lbs. each. 
* 6 shelves per bay — Extra shelves 8|- each. 
% Stove enamelled dark green. 
% Quantity discounts. 
% Also available in white at £5 per bay. 


€3 e is  @) DELIVERED FREE! 


Ready for Erection in England, Scotland & Wales 


ALL OTHER SIZES available at equally 
keen prices. 


GREEN LANE STEELWORKS 
N. Cc. BR he LTD. HEYWOOD, LANCASHIRE 


Tel. 69018 (3 lines) 








ot water... 


where you want it 
when you want it! 


The Meynell Mixing Valve is designed to overcome problems that 
have always beset Heating Engineers and elimination of reducing 
valves leads to lower installation costs. 





here are a few advantages : 


& Valve automatically adjusts itself to maintain substantially 
stable outlet temperatures. 
Can be used in any position and gives large output. 
No heat losses. 
No reducing valves are,necessary. 


Operates on inlet service pressures up to 150 p.s.i. steam and 
Ss t e a Mm hy at e r 5 p.s.i. water or vice-versa. : 
peas $ ad we orth p—movement of piston prevents scale forming 
mixin g va i ve isk of scalding negligible. 


Manufactured with many other types of high-class valves and fittings by: 
MEYNELL & SONS LTD. (EST’D. 1798), MONTROSE STREET, WOLVERHAMPTON. Tel: Wolverhampton 20297/8/9. 


We specialise in manufacturing articles to customers’ designs and blueprints. 
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a 
Pumps, 
Accumulators, 
1 Riveters, Presses for 
Bending 


Baling Steel Scrap, 





so supeicnii pias Wool, Cotton, 
etc. 


ar © ELLAND ROAD. : 
CE & C° ‘teeps I NS = 
¢ eeds Fé td. Telephone: LEEDS T5305, tenten of: .< HYDRAULIC HINGED RIVETER 


Telephone CITy 7546 1’-6” to 3’-0” Gap. 20 to 30 tons power. 























Better than New 
with a.... 


We Guarantee 


134 to 14 per cent : « ae a. 
anole eo Som (BRITISH WIRE THREAD INSERT 
2 Wit en omoKke Pye 4 PRECISION MADE in CARBON STEEL 
number 4 or less. for ALUMINIUM and MAGNESIUM, 
Write for Catalogue quoting ? We also make Stainless and Bronze for 
Reference A i! ‘ other applications, 
CROSS MANUFACTURING CO. (1938) LTD. 


Schield rop &CO.LTD Tel: Combe Down 2355-8 BATH, SOMERSET Grams: Circle, Bath 


STOTFOLD, BEDS. Tel. 414 (3lines) OFFICES AT: BIRMINGHAM , Ne ee pene re rs 




















CHARLES D. HOLMES & CO. LTD., 


HULL ENGINEERING WORKS ALFRED STREET HULL 
Telegrams: "COMPOUND. HULL” Telephone: 16053 (3 lines) 
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CIVIL ENGINEERING CONTRACTORS 























REINFORCED CONCRETE STRUCTURES 
HEAVY CONCRETE FOUNDATIONS 
PILING * ROADS ° WHARVES 
GENERAL CIVIL ENGINEERING WORK 














> 
E. E. JEAVONS & CO. LTD. 


TIPTON * STAFFORDSHIRE 


Telephone: TIPTON 2161 (6 lines) Telegrams : ‘‘ PIPELINES” TIPTON 











ENGINEER 





Feb. 27, 1959 




















VEN 
NAB 
























































electric 


NECO electric motors, from 4 H.P. 
to 5 H.P., provide the finest range 
of small-output power equipment, 
running at speeds of 700 r.p.m. and 
upwards. All types, enclosures and 
voltages, with foot or flange mount- 
ings, are supplied to your own 
specification. 
























for all industrial purposes 





NORMAND ELECTRICAL CO. LTD. - NORTH STREET - LONDON -: SW4 MACaulay 3211/4 











sive NEWTHERM 
- your toughest 
Insulation 
assignment 


Newalls (Reg’d Brand) NEW- 
THERM Calcium Silicate 
insulation is the finest answer 






























yet to many of industry’s heat in- 
sulation problems. Strong and rigid, 
Newtherm withstands rough hand- 
ling in transit and erection, 
with negligible breakages 
even during transport to 
remote sites. Exceptionally 
light, Newtherm can be 
applied in difficult situations 
with ease — even the largest 
sections being manageable in 
one hand. Moztsture resistant, 
Newtherm retains much of its 
strength even when immersed in 
water, does not deform, and quickly 
dries, leaving its strength and 
thermal efficiency unimpaired. 
Easily applied, Newtherm offers 
a smooth surface and straight 
edges for speedy fitting, and is 
available in many standard sizes 
for immediate application. 





anh 


th ee 


if ae | | 





NEWTHERM Calcium Silicate is manufactured solely by 
NEWALLS INSULATION COMPANY LIMITED 


Head Office : WASHINGTON, CO. DURHAM, ENGLAND 
A member of the TURNER & NEWALL ORGANISATION 





Offices and Depots at : 
LONDON, GLASGOW, MANCHESTER, NEWCASTLE UPON TYNE, BIRMINGHAM, 
BELFAST, DUBLIN, BRISTOL and CARDIFF. Agents and Vendors in most markets abroad. 
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Invite your enquiries for :— 


ELEGTRIG ELEMENTS 


° INDUSTRIAL TUBE HEATERS 
°* FRAME HEATERS 

* CERAMIC ROD HEATERS 

* RESISTANCES 

° GERAMICS 


RING-UPLANDS 5285. 


STATION WORKS 
WHYTELEAFE-SURREY. 

















FABRICATIONS IN STEEL 


INDUSTRIAL TANKS, ROOF & UNDERFRAME TANKS FOR 
RAILWAY COACHES, DIESEL ENGINE TANKS, PRESSED 
STEEL GUTTERS, LIGHT CONSTRUCTIONAL STEELWORK 


SPECIALISTS IN HOT DIP GALVANIZING 





JOSEPH ASH & SON i. 


ESTABLISHED 1845 


REA STREET SOUTH, BIRMINGHAM 5. ___ Tel: MiDiand 244! 
LONDON OFFICE: 225 WESTMINSTER ROAD, LONDON, $.E.I. Tel: WATerioo 4682 
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ROLLS-ROYCE 
instal VOKES K.600 KOMPAKS 


in their new Heat Transfer Rig. 


The new Heat Transfer Rig at Rolls-Royce Limited is playing a 
major part in their nuclear research programme, and to ensure 
maximum protection our K.600 Kompak filters were chosen for the 
air intake filtration. The Kompak, tested in accordance with 
BRITISH STANDARD 2831, showed the following efficiencies with 
the highly penetrating test dusts specified:—Against Aloxite 50—95°,. 
Against Aloxite 225—93°,. Simple replacement of the filtering 
medium, low first cost and a GUARANTEED performance makes 
the Kompak your best buy. Full details available on request. 


* When specifying your filtration requirements, we strongly recommend 
that you request test information against B.S.S. 2831. 





These two views show the dual filter installations 
on the Heat Transfer Rig. Photo reproduced 
by courtesy of Rolls-Royce Ltd. 


























VOKES LIMITED - GUILDFORD - SURREY 


Tel: Guildford 6286] (6 lines). Grams & Cables: Vokesacess, Guildford, Telex. Telex: 13-535 Vokesacess, Gfd. 


Vokes Australia Pty. Lid., Sydney Represented throughout the World 


Refinery, and Pharmaceutical applications etc; Air conditioning filters; Compressed air pipe line filters; Air, Oil, and Fuel filters for Diesel, Gas Turbine, and other 
ije engines; Hydraulic filters; Silencers for Engines, Fans and Blowers; High efficiency Multi Cyclones. 





Air and Gas Filters for Chemical, Nuclear Energy, Oil 
v325 
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Precis 











For gases such as Town, Natural, Sludge, producer, 
Mansfield, Propane, Butane, and proprietary mixtures — 
Calorgas, Bottogas, and Scottish Rural Gas ete. 

Each burner is fitted with a suitable calibrated gas jet, ensur- 
ing perfect controlled flames that will turn down with no 
flashing back. 

Models for laboratory or industrial use. 

Various type burner heads are available to suit requirements. 
Send for list Nos. 359 and 396. 
























Clarity at Sight 


witu E.N.M. counters 
DESIGNED TO SHOW FACTS 
WITH SPEED AND ACCURACY 


Discerning manufacturers install E.N.M. 
Indicating and Printing Counters as original 
equipment on their products—give users 


control over quantity, length, time. 





















































English Numbering Machines Ltd. 


Queensway « Enfield - Middlesex 






































Leading Manufacturers of Counting and Numbering Devices 





CROSTHWAITE FURNACES and 

SCRIVEN MACHINE TOOLS LTD. 
York Street Ironworks, Leeds 9 Tel.: 324//-2 
32, Victoria Street, London, S.W.1 Tel: Abbey 2966 















Made in ALL METALS, 
Our range of Weaving covers all grades 
from the FINEST WIRE CLOTH 
to the HEAVIEST SCREENING. 
‘ALB and ARB. approved 


Please write for our Brochure, containing 
useful Technical information. 


PHIPP STREET 
LONDON €E.C.2 


“TRUSLOVE” 
PUMPS 


SOLE MANUFACTURERS 
“WONDER” Rotary 
4k “MATCHLESS” Duplex 
“VICTORY” Simplex 
& “TRUSTY” Donkey 





ST. BOTOLPH’S 
ENGINEERING WORKS 


UMITED 
Magdalen Street, Colchester, England 
Telephone : COLCHESTER 2420 
L_-Felegraphic Address: “PUMP, COLCHESTER” 






















Are these hands helping you? 





| 
| 





Test and experimental work in P.J. laboratories, carried out in the 
hands of qualified paint chemists, is the basis of the expert Technical 
: Advisory Service which is offered to all industrial paint users. The 
4 services of these skilled hands are directly available through personal 
contact with your P.J. technical representative. 





You can rely on 
PINCHIN JOHNSON 
for Paint and Service 
PINCHIN, JOHNSON & CO., 4 CARLTON GARDENS, S.W.1 


Telephone: TRAfalgar 5600 





BRISTOL GLASGOW 
SOUTHAMPTON ! 


BOOTLE BRIGHTON 
NEWCASTLE-ON-TYNE 


BIRMINGHAM 
MANCHESTER 


BELFAST 
LEEDS 


KONTITE 


The World’s Finest 
Pipe Fittings 





@ All Kontite Castings are made in corrosion 
resisting gunmetal. 


@ The Kontite range of fittings is the largest in the trade. 


@ Our delivery service is second to none and all items can be 
delivered within a matter of days. 


@ Kontite Compression Fittings are made for all sizes of pipe 


up to 6” bore. 


Free comprehensive catalogue will be supplied on request. 


ENGINEERS BRASSFOUNDERS & ALLOYERS 





Phone: 304! Grams: “*Kontite" Bolton Telex No. 63-186 
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| More 






| accurate 


than humau 
skill 











Hydraulic 
Control of motion 


















Paradoxically, the product of human skill is more accurate than human 
skill] itself. This is particularly so in the case of Savery Hydraulic 
Pumps. Countless thousands of Savery Pumps are in use throughout 
the world working with precision that neither human skill nor other 
means can match. Next time you’re considering control of motion 
remember Savery Hydraulic Pumps first. Savery Pumps can be supplied 
with fixed or variable delivery. 


FOR FURTHER DETAILS OF 


SAVERY HYDRAULIC PUMPS 


WRITE TO 
THOMAS SAVERY PUMPS LIMITED 
BRACEBRIDGE STREET, BIRMINGHAM 6 : Telephone: ASTon Cross 1316-7 









KAY & COMPANY (Engineers) LTD. 


Bolton Brass Works, Blackhorse Street, Bolton, Lancs. 





















WE CAN SUPPLY FITTINGS FOR YOUR PURPOSE 





HOWEVER SPECIAL YOUR REQUIREMENTS MAY BE 






















Feb. 27, 1959 ENGINEER 














IGGS 


CHAIRMAN 


MOTORS 


WALTER F. HIGGS M.LE.E LTD. 


BIRMINGHAM 6 ENGLAND 








Totally-enclosed Fan-cooled Motors 


To British Standard Dimensions 


ALL RATINGS EX STOCK 
COMPETITIVE PRICES 


OTHER MOTORS UP TO 1,000 H.P. 
AT SHORT DELIVERIES. 


AGENTS BRANCHES 
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{, B, STONE & CO. (yD. 


(Engineers) 


BURGESS HILL SUSSEX 
Phone : Burgess Hill 85631/2/3 Grams : Sightseer, Burgesshill 
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DELLBURN WORKS MOTHERWELL:SCOTLAND 

oad Telephone: Motherwell 50 Telegrams: “Deliburn” Motherwell oO 
LOCO STEAM: ELECTRIC GOLIATH : TRAVELLER 








What is Paxolin? 


‘‘Paxolin”’ is a synthetic resin bonded laminate manufactured 
with paper, cotton fabric, glass or asbestos base and bonded 
with phenolic, silicone, epoxide, melamine or other resins 
according to the application. 


IT iS:— 


IT CAN BE:— 


(1) Tough and durable. 


(2) Lighter than aluminium. 





(3) Available in grades resistant to 
heat, cold, moisture, oil, sea water, 
chemical corrosion, and _ tropical 
conditions. 








(4) An ideal material for many mech- 
anical and electrical applications. 


We make ‘‘Paxolin’’ in the form of 
sheets, tubes, cylinders, rods and 
mouldings which we can machine and 
fabricate to individual requirements. 





ROUTED 








MILLED 





Please write for copies of our book- 
lets ‘‘Paxolin Boards’ and ‘‘Paxolin 
Tubes and Cylinders’. 


“Paxolin serves 
many purposes 


-S0 well 







DRILLED 


TURNED 





TAPPED 





THREADED 










the electrical 
insulation people 


<“ 


THE MICANITE & INSULATORS CO., LTD., BLACKHORSE LANE, WALTHAMSTOW E.1? 
Telephone: Larkswood 5500. Telex: 25183. Telegrams: 





“PAXOLIN” is a registered 
trade mark 











‘‘Mytilite’’, London, Telex. | 
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FOR STORAGE DAMS AND WATER MAINS 


















































—v 
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Erhard Needle Valves 


Erhord-Absperrklappe 








JOHANNES ERHARD H.WALDENMAIER ERBEN 


Siddeutsche Armaturenfabrik, Heidenheim an der Brenz 
| Western Germany ) 


For all information write to: 


The Sole Agents for the United Kingdom 


A. K. STARCK’S CO. LTD. 


Telephone Holborn 2966 Cable: Akstar London 


22, Chancery Lane London W.C.2 
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EPAIRS 
EPLACEMENTS 


E-PACKING 


% j|FREE ESTIMATES given on all water cooling 
problems. Engineers will call without obligation 
or charge as part of the service, built up 
over forty years, as specialists in the water 


cooling field 


POEM COOLING TOWERS (1925) iw 


LEONEL ROAD: KEW BRIDGE - BRENTFORD - MIDDLESEX 
TELEPHONE: CHISWICK 2953. TELEGRAMS: ALOOF WESPHONE LONDON. 











sRIGHT STEEL 


ROUNIDS - HIEXAGONS 
SQUAIRIES FLATS &SIECTIONS 








STEEL 


_=—— 


> LONDON, S.W.I. VIC: 6992 
N° BIRMINGHAM 8 CHATHAM ST? 
HALESOWEN 1191 


MANCHESTER, |. CEN: 0413 


HALESOWEN | | 68 VICTORIA S' 
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Suction Dredgers of Czechoslovak Production 


Since World War II the Czechoslovak Shipyards in Prague have delivered dozens 
of suction dredgers with capacities of 250 to 350 cubic metres/hours to other 
countries. The suction pump is driven by 4 S 350 Skoda Diesel engine 380 HP. 
The equipment serves for dredging of rivers, canals, lakes and water constructions, 
to a depth of. 11 metres. The dredger is controlled centrally from the dredger 


operator’s table. 


TECHNOEXPORT 


| tS PRAHA CZECHOSLOVAKIA 











For information please contact : 
EMBASSY of the CLECHOSLOVAK REPUBLIC, 
Commercial Section, 


6, Upper Belgrave Street, London, S.W.1 
Tel: Sloane 1450 
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HOSE — 


we’ll go to any lengths 


MacLellan do more than make good hose. They give 
hose buyers a service second to none. Four depots 
across the country carry large stocks for express de- 
livery. The Glasgow works, newly extended and bang 
up to date, will make special lengths, special diameters 
or specially reinforced hose for suction and discharge 


of water, sand, acid, oil or whatever is pumped. 





Walter Stirling, one member That’s MacLellan Hose Service for you. Let us know 
of the MacLellan team and 

the North-Midlands link in the 
MacLellan Service chain. His 
golf and his garden suffer neglect while he wrestles with his 
customers’ problems. Walter loves Bach as passionately 

as Bop, but he’ll miss half a concert phoning to make 

vi sure a consignment is coming passenger train. “I know 

I’m impatient,” Walter admits, “ but we make good hose, some- 
body is always needing good hose, and if we get together a day 


ey ie] 
sooner, all the better. 





what you need, and when. We will supply 






just the hose you need (Staunch, Sturdy and 










Stalwart for water, are always in stock in 





many sizes)—or have a quality made 






specially for you. Just ask. 



















| MacLellan 





George MacLellan & Co. Ltd. 


For over 80 years makers of Rubber for Industry : 
suction and discharge hose, conveyor belting for outdoor 
and underground service, expansion joints, rubber 
jointing and cut joints, Macbond rubber and 

ebonite lining and covering, Mactex rubber buckets, 
roller and idler covers, asbestos millboard, 


protective clothing. 


\) 





185-195 Shuna Street, Maryhill, Glasgow, N.W. 
Telephone: Maryhill 5111/9 Telegrams: CAOUTCHOUC Glasgow 


London: Burston Road, Putney, S.W.15. Telephone: Putney 5678 


George MacLellan & Co. Ltd. Belfast: 60b North Queen Street. Telephone: 22822 


Newcastle: 3-5 Queen Street. Telephone: 27617 





Technical Representatives throughout the Country 
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CAPOSITE 


INSULATION 
‘efficient, economical’ 


Caposite insulation has high thermal efficiency due to its 

being made from unique long fibred amosite asbestos from 

the company’s own mines. These long fibres give 

Caposite great mechanical strength, enable it to be preformed 
| \ in large sizes, and to be applied as a single layer. 





amosite asbestos preformed insulation 


SITE ji 
clean to cut and sweep 
away—no mess to stick to 
boots. It comes in light, 
non-returnable cartons 
which make handy off-cut 
bins—there’s no waste 
with Caposite. 


THE CAPE ASBESTOS CO LTD 


114 & 116 PARK STREET, LONDON W.1I. GROsvenor 6022 


‘ 


“Capt 
GLASGOW : Hobden Street, Petershill Road, Glasgow N.1. Springburn 5144 
MANCHESTER: Floor D, National Buildings, St. Mary’s Parsonage, Manchester 3. Deansgate 6016-7-8 
BIRMINGHAM: 11 Waterloo Street, Birmingham 2. Midland 6565-6-7 
NEWCASTLE: 19 & 20 Exchange Buildings, Newcastle. Newcastle 20488 









THE ENGINEER Feb. 27, 1959 











yy. val Hy, 
ey Ang 
SAM ae 


potas 4 er’ 




































TONS MARTY RRO NE CY RRM TTP, TEN «ae RK eae 


Engineers 





with 


vibration 


problems 


consult... 


ES ae eee 





Manufacturers of 
Anti-vibration mountings 
Flexible Couplings and Bearings 


SILENTBLOC LIMITED MANOR ROYAL CRAWLEY SUSSEX 
Telephone: Crawley 2100 Telegrams: Silentbloc Crawley 


= 
rs 
é 
& 








Feb. 27, 1959 





PROG 





Branch Offices 
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... demands Bigh Grade Steel 


Siemens Open-hearth and Electric Furnace Steels—Mild, Carbon, 


Case-hardening, Free-cutting, 


Alloy, to all specifications. 


Sections, Joists, Flats, Rounds, Squares, Billets, Blooms and Slabs. 


ROUND 


O 


E R 








AK STEEL WORK 


LONDON MANCHESTER 
Round Oak Steel Works Ltd., R. Tranter Owen, 
The Adelphi, 121/122, Royal Exchange, 


London W.C.2. 


Manchester, 2. 


SL 


T A 


IMITED 


SHEFFIELD 

J. Cook, 

324, Carterknowle Road, 
Sheffield, 11. 


3] 
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Studying filtration 
characteristics 














with the ROVAC laboratory filter 


Designed to meet the needs of laboratories and pilot plants, the Rovac 


laboratory filter enables full-scale plant problems to be overcome in 
advance. This rotary vacuum filter operates on the cell principle, 
producing clear filtrates from fine solids in liquid suspension. 

@ 3 sq. ft. effective filtering area g@ Consistent rate of filtration 

@ Fitted with wash sprays, filtrate receiver and vacuum tank 

@ Precoat attachment can be fitted if required @ Sparkling filtrates 








ROVAC is a registered trade name of International Combustion Products Limited 


IONAL COMBUSTION PRODUCTS LIMITED — 


Member of Atomic Power Constructions Ltd. One of the five British Nuclear Energy Groups. 








NINETEEN WOBURN PLACE, LONDON W.C.I1 TELEPHONE: TERMINUS 2833 





WORKS: DERBY 


Feb. 27, 1959 THE ENGINEER 


Armstrong Siddeley 
provide a comprehensive 
range of high precision 
recirculating ball and lead 


‘ 
‘ 


screws and splines for 
universal applications. 
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ro 
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HIGH EFFICIENCY 
BACK-LASH ELIMINATION 
LONG LIFE 


LOW MAINTENANCE FACTOR 


Up to 80%, reduction in power can be achieved for actuation 
compared with conventional methods. 

Ability to run at high temperatures with and without 
lubrication. 

Over 2,700 applications already established in all fields of 
engineering. 

Complete technical and manufacturing co-operation with 
Beaver Precision Products Inc., Detroit. 


ARMSTRONG SIDDELEY MOTORS 
COVENTRY - ENGLAND 


MEMBER OF THE HAWKER SIDDELEY GROUP 





THE 


WEIGHING 
MIRVALE CHEMICAL co. tTD 


H PARSONS WEIGHING 


TOMATIC HOPPER 
re aw soe AT MESSRS 
SOME OF THE TRADES IN WHIC 
EQUIPMENT IS INSTALLED :— iil 
ENGINEERING FOUNDRIES GS ONERY 
CONCRETE ~* FOOD CONFE tego 
CHEMICAL REFRACTORIES ‘eae 
ANIMAL FEEDING STUFFS - — 


MINING 
SOAP 
GRAIN 


se 


ENGINEER 


PAINT, ETC. 


PUSH BUTTON 
HOPPER WEIGHING 


PARSONS AUTOMATIC HOPPER WEIGHING 
IN THE NEW FOUNORY AT MESSRS. BILSTON FOUNDRIES LTD. 











SCREW CONVEYOR 


EMINENTLY SUITED FOR 
CONVEYING BULK MATERIAL 


STANDARD INTERCHANGEABLE PARTS 
* 50 cu. ft. hour to 4,500 cu. ft. hour Capacities 


W.S. BARRON 


& SON LTD. 
GLOUCESTER 


Manufacturers with over 50 Years’ 
experience — Offer the latest in 
CRUSHING GRINDING MIP. inte 
FEEDING SIEVING 
MACHINERY 


TWIN OR MULTIPLE WORM 
BIN DISCHARGER 


TAPERED OR VARIABLE PITCH WORMS 
DRIVEN BY AN ELECTRIC MOTOR 

TO REGULATE THE FLOW OF MATERIAL 
FROM STORAGE BINS. 

SIZES TO SUIT ANY LAYOUT. 


Phone: Gloucester 2/055/6/7. 


Cable: BARRON Gloucester. 
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HOLLAND / SLM 
ROTARY COMPRESSORS 
AND VACUUM PUMPS 


GIVE SERVICE FOR TO-DAY, FOR TO-MORROW 
AND FOR YEARS AHEAD 





Part of the English Electric Aircraft Equipment Labor- 
atories with three HOLLAND/SLM 2-stage rotary 
vacuum pumps exhausting the altitude test chamber. 


The B. A. Holland 
Engineering Co. Ltd. 


LINDO LODGE, STANLEY AVENUE, 
CHESHAM, BUCKS. 


Telephone : 8406.8 Telegrams 
SLOUGH, BUCKS. 


Picturable, Chesham. 
Works : 











all descriptions 
in alloy and Carbon Steels 


(all heat treatment facilities) 





T. & FORSTER & SONS LTD 
FORGEMASTERS AND ENGINEERS 


COPPERAS BANK FORGE, SUNDERLAND 
TEL: 2876 "GRAMS ‘FRAMES’ S’LAND 
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CS AGL Pres bitee 


The U.S. PowerGrip Timing Belt is a new, 
compact transmission medium which has many 

















advantages over conventional drives. 

Non-slip, non-stretch and readily adapted 

to many uses, PowerGrip offers a mechanical 

efficiency of almost 100%. The need 

for lubrication and tensioning devices is 

eliminated giving economical and efficient 

running. 

If you have power transmission problems | 
you should find out more about PowerGrip— 

Write today for full details. 





POSITIVE DRIVE-NO StrP 


MO LUBRICATION REQUIRED 


COMPACT 


WOM - STRETCH 








Distributors in the United Kingdom and Northern Ireland..... 


witliAwmM KENYON & SONS LTD. 
CHAPEL FIELD WORKS ° DUKINFIELD . CHESHIRE 
Telephone: Ashton-u-Lyne 1614/7 and 3673/6 


PG7 
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All Joseph Adamson electric overhead travelling cranes are 
built to give unfailing service under the most exacting con- 
ditions. Generous proportions, provision for easy maintenance 
and the special attention given to operator control and safety 
measures are features of Joseph Adamson cranes. Electric 
overhead travelling cranes can be supplied to all specifications, 


including cranes suited to the most exacting 24 hours-a-day 


process w ork. 


JOSEPH ADAMSON & CO. LTD. 
ri. SOR) + OH RE* Ces UH 8 


in association with 
Adamson Alliance Co. Ltd., 165 Fenchurch St., London, E.C.3 
The Horsehay Company Ltd., Wellington, Shropshire 


THE ADAMS ON GROUP 
JA.12 






















MAKERS OF aguas DRADER 


ROILER C, 


STANNINGLEY 
* 


FOR 40 YEARS Mavens 
VULCANISERS 
ae Diuicklock door 


CHEMICAL PLANT, 
ALBION ENGINEERING CO. LTD. || |ReneRnaReeaTeane 
SAMPSON ROAD NORTH, BIRMINGHAM, 11 | IMPREGNATING PLANT, 


HYDRAULIC 
Telephone: Birmingham Victoria 4064 PRESSWORK 
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SWEMATIC 
HIGH PRESSURE 
GREASE GUN 








A top quality gun at an 
exceptionally low price. 
Fully guaranteed: many 
hundred thousand in 
daily use. 


39/6 


Complete with cranked 

extension pipe and 
hydraulic chuck, as 
illustrated. 


* The ideal gun for garage and 
workshop use. * Easy operation of 
the side lever gives pressures exceed- 
ing 6,000 Ib. p.s.i. * For oil (SAE 
90 or heavier) and all grades grease. 
* 16 0z. capacity. * Suction load- 
ing. * Valve to release airlocks. 
* All parts replaceable. * Black 
oxide and nickel finish. * Special 
terms for quantities. 





HYDRAULIC 
GREASE 
NIPPLES 


Made to British Standards 
and interchangeable with other 














makes, Available in bulk or 
in handy assortments of all 
popular sizes. Very keen 
prices. 











LAWRENCE EDWARDS & CO. 
(Engineers) LIMITED 


Le KIDDERMINSTER, WORCS. 
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THE PARKER 


PORTABLE BELT 
LOADER 


blue POWER-$C00P 






























Simple arithmetic, this ! And the 
final result will show pleasantly in 
your bulk handling costs. For 

this unique combination gives you 
the cheapest method of shifting 
bulk materials—and the quickest. 
With a Power-scoop and Parker 
Portable Belt Loader one man can 
move as much as five, save up to 
75 per cent. of time on every job, 
and cut labour cost to the 
minimum. The Parker Portable 
Loader is strong enough for the 
toughest work, light enough for 
easy moving. Write for details 

and see how you can save with this 
time and cost saving combination. 































r is available with 
reocnes Agee g ~4 oo my —— v5, 
adjustable to 8 3” or 12’ 3”. Belt pes aaieal 
Extras include barge boards, cleated ; 
eras: aac The Parker Power-scoop will shift up 

bak to 300 Ibs. at a time, is simply controlled by push- 
a ~ button on the scoop handle. Available as an optional extra, 


E or as an independent outfit to feed your existing loader 
Khe 


a est Pear a 




































FREDERICK 


PARKER 


LIMITED 








VIADUCT works LEICESTER 


PHONES: LEICESTER 6253) (7 LINES 
Sodio) Beene Vice) to lelel! Mm Tel liell 1 STREET, WCQ 
Depots at London, Cardiff, Sedgley (Staffs.) and Leeds 








¢ 


comes the hard, WAY... 






If over 90 years spent in the design, 






fabrication and erection of structural 






steelwork means anything—it means you can 






place this work in our hands knowing it 






will progress smoothly to completion. Large 






job or small, we have the resources to 






handle all your needs. We welcome the 






opportunity of serving you. 


WALKER BROS 





te es eC 







ESTABLISHED 1867 Sudtarval Lrginceds 








WALKER BROS. LTD. WALSALL, STAFFS Telephone: WALSALL 3136 
LONDON OFFICE: 66, VICTORIA STREET, S.w.1 Telephone: ViCtoria 3926 
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there is 





a plain 





With steadily rising labour costs, every non- 
essential operation along the production line 
assumes increasing significance. One of these 
recurring operations has been the precision 
thread-cutting of screw holes, which, in 
assembly, have (equally precisely) to be registered 
advantage saaaalion 

But the tapping, self-locating screw eliminates 
all this, and permits assembly by less-skilled 
labour. And the cross-recessed head version is 
designed for use with power-drivers—without 

a scratch of damage to worker or job. The 
tapping screw is demonstrably quicker—cheaper 
—stronger—safer than the conventional 
machine screw. 

Such plain advantages pay such handsome 
dividends. 






in tapping screws 








LINREAD LTD - COX ST -: BIRMINGHAM 3 


SLOTTED AND PHILLIPS RECESSED HEAD MACHINE SCREWS AND TAPPING SCREWS HIGH TENSILE HEXAGON HEAD BOLTS AND SETSCREW 
AIRCRAFT BCLTS, SCREWS AND RIVETS ‘ SEM RIVNUTS . CUSTOM DESIGNED COLD FORGED FASTENERS ° ALEX SCREWPLUGS. 
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Of the many links in the chain of electrical 
supply, none is of greater importance than 
SWITCHGEAR, which protects the system 
against short-circuit or other abnormal ‘condi- 
tions. 

“Ferguson Pailin’ have a high reputation 
forthemanufacture of Switchgear of all ratings, 
from that designed forextra high voltage service 
within the “Supergrid”, down to medium 
voltage or industrial type Switchgear which may 
be found in service in factories and commercial 


buildings everywhere. 





A Type OFS Fuse-switch 





Tvpe K3 pedestal mounted switc/« 
gear for service up to 400-A 660-V. 


Type BV Switchgear 
for 11-kV service up F 
to 250-MVA _ break- 





ing capacity. 


Type VSLP9 Switchgear, rated 
1000-M VA breaking capacity at 
33kV. 


Ferguson Pailin winmiteo 








Company 
Head Office & Works: HR. OPENSHAW MANCHESTER 11, Telephone : DROylisden 1301 (Pte Branch Ex) 
LONDON OFFICE : 33, Grosvenor Place. S.W.1. BIRMINGHAM OFFICE : Windsor House, 656 Chester Road, Erdington, 23 GLASGOW OFFICE : Central Chambers, 109 Hope Street, C.2. 
REPRESENTED IN PRINCIPAL OVERSEAS TERRITORIES 
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ALLOY STEELMAKERS : FORGEMASTERS ‘ STEEL FOUNDERS * HEAVY ENGINEERS 


THOS FIRTH & JOHN BROWN LIMITED SHEFFIELD ENGLAND 
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or the job! 




























DIESEL-ELECTRIC 


MOBILE CRANES 


have the reach’ required! 


Whether you want to lift up to 60 feet or up to a mere 
15 feet, Morris mobile cranes can be supplied to provide 
the “ reach ’’ required, since the Morris range includes both 
the length and type of jib for most jobs. 


Basically, the essential features of the crane chassis and 
superstructure remain the same irrespective of the length of 
the jib or whether it is of the strut type (as illustrated) or 
the cantilever type. 


These features may be summarized as follows 


Centrally mounted superstructure giving an 
equal radius clearance and stability when 
handling loads over the front or back of the 
crane 

Easy control with no heavy levers to operate 
just a finger touch controls all motions. 


Flange mounted motors ensuring perfect and 
permanent alignment. All main assemblies are 
of unit construction 


Four-speed gearbox allows fast or slow travel 
according to the load being handled. 


Hydro-mechanical brakes on all road wheels 
Fully interchangeable wheels, including tyres, 
rims, brakes and hubs. These components are 


interchangeable on all four road wheels of equal 
size 


By Courtesy of CAMBRIAN WAGGON & ENG Co Ltd. CARDIFF 
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Economies | 
made 
possible 
with 
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| CUSHYFOOT MOUNTINGS 


Metalastik Cushyfoot mountings have proved 
outstandingly successful in their effective isola- 
tion of shocks and vibration arising from all 


types and size of machines. 


If Metalastik Cushyfoot mountings are used. 
many machines can be mounted on lighter 
foundations, just enough to support the dead 


load without consideration of dynamic forces. 


In many cases the large ‘inertia’ blocks of 


concrete, so often used, can be dispensed with, 


or greatly reduced in mass. 


‘A’ AND ‘B’ SERIES 

For loads of 200-3.500 ib. per mounting 
with deflections up to 4°, Cushyfoot 
mountings provide different degrees 
of flexibility according to the direction 
of the load but can be disposed to give 
the same resilience in all directions. 


HIGH DEFLECTION SERIES 

With characteristics similar to ‘A’ and 
‘B’ types but double the deflection, this 
series is especially suitable for machines 
in the lower speed.range. Deflections 
up to 1” can be obtained by fitting two 
mountings, one above the other. 


FRICTIONAL LOCATION 
Cushyfoot mountings can be supplied 
with frictional locating pads which ob- 
viate bolting down. 

Full particulars of Cushyfoot mountings 
on application. 


METALASTIK LTD., 
LEICESTER 
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another big 


railway contract 
1 (2,500,000) 


for the 


GROUP 





To assist the handling of materials 
to and from India’s new steel plants, 
BICC will electrify 420 track 
miles near Calcutta for the Indian 
Railway Board, using the latest 
type of light, easily erected, high 





voltage overhead equipment. 
BICC have already designed, 
| supplied and installed the following | 
track mileage of railway electrification 
equipment throughout the World : 
AFRICA 245, EUROPE 737, 








AUSTRALIA 624, ASIA 643, 





AMERICA 295. 





BRITISH INSULATED CALLENDER’S CABLES LIMITED, 21 Bloomsbury Street, London, WCr 
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THE DARLINGTON FORGE 


Darlington 












THE ENGINEER, Feb. 27 


EIST CHoOorC:E 


EOR, NUCLEAR PLANTS 


ACI fans have been chosen for a wide range of needs 


in many nuclear plants. Installations made so far cover: 


@ biological shield air circulation @ experimental reactor loop cooling 


@ supply of critically clean air @ cooling of electronic systems 


@ alternator cooling @ glove box exhausting 
Load 


For all your fan requirements—and all air treatment needs—it pays to consult 


AIR CONTROL LONDON + RLUNGHAM ~ MANCHESTER 


NEWCASTLI GLASGOW 





INSTALLATIONS LIMITED 








RUISLIP * MIDDLESEX ~- RUISLIP 4066 
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Rede eemy INCREASES PRODUCTION IN THE ENGINEERING INDUSTRY 


‘Fluon’ in valve for use 






















on high pressure 


superheated steam 


The gland on the valve illustrated consists of 
‘Fluon’ p.t.f.e. chevrons held in correct adjust- 
ment by a cylindrical gland pressure sleeve by 
means of shims .005 in. thick. ‘The ‘Alcon’ ‘Type 
ACHW.15 hand reset valve has a cast steel body 
for use on high pressure superheated steam, 

A great feature of ‘Fluon’ is its outstanding 
working temperature range from — 250 C. down 
: to liquid nitrogen temperatures. It is virtually 
immune to all forms of chemical attack. ‘Fluon’ is 
flexible and has excellent non-wetting and non- 
stick properties. It is, furthermore, an extremely 


tough and long lasting material. 


ee oe Oe © ie. Se 


‘Fluon’ is the registered trade mark for the 
polytetrafluoroethylene manufactured by I.CLI. 


The gland on this ‘Alcon’ Type ACHW.15 
hand reset valve made by Alexander 
Controls Ltd. contains chevrons made from 
Fluon’ p.t.f.e. by the Dunlop Rubber Co. 
Lid. (General Rubber Goods Division) 


Cambridge Street, Manchester 1. 


RQ 7. 


ICl) impeRriat Cree MICA tL INBSUS TRIES LIMITED - LONDON + Siw.4 
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IN SHIPYARDS, as in every sphere of industry, Metropolitan-Vickers are 

in the forefront of electrical progress. Many advances in the design of motors 

and welding machines for shipyards owe their origin to the research, 
enterprise and experience of this great organization. 


METROPOLITAN -VICKERS 


ELECTRICAL CO LTD TRAFFORD PARK - MANCHESTER 17 


An A.E.1. Company 


LEADING ELECTRICAL PROGRESS 
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Quality control 


for better protection is 


.--smoothing 
the way 

to higher 
production 





Practica 
perfor 
oils on 
ot the & 
Station 


7 yee rs 





Uistribdutors ; 
Our Technica! Department will be 


| be POWE PETROLEUM co. LTD. pleased to advise on your lubrication 


r " dah 
Head Office: 76/8¢ TRANT ONDON WC 2 (Branches and Depots throughout the country equirements and problems 
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Communication depends 


on good reception 


In the matter of building, Banister, Walton can be relied 


upon to receive the idea and to convert it into reality 

with speed and exactness A recently installed automatic 
fabricating plant enables us to 
quote cheaper prices and to give 
even quicker deliveries. Ample steel 


Banister, Walton 





stocks are immediately available. 


build in steel 





BANISTER, WALTON & CO LTD .- Structural Steel Engineers and Stockholders MANCHESTER + LONDON + BIRMINGHAM 


MCN 13%0 
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20 Ton Electric Travelling Ore Unloaders 














Illustrated above are three 20 Ton Electric 
Cranes and other Mechanical 


Travelling Ore Unloaders, built by Arrol at General Handling plant; all types of Steel Framed 


Terminus Quay, Glasgow, for Messrs. Colvilles Buildings; Fixed and Opening Bridges; 
Limited. The machines have an outreach of 68 feet from the Dock Gates; Sliding and Floating Catssons; 
d ail eee ; handli ‘ Compressed Air Locks; Hydraulic 
waterside rail and a combined maximum handling capacity Dialiliaeniec tae Lins, Sone Taide, 


of 1,800 tons of ore per hour, discharging on to a Sluices and other equipment for Hydro- 
conveyor system. Electric Projects. 


SIR WILLIAM ARROL & CO LTD GLASGOW Noe O 
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LEN HIGH-EFFICIENCY 
TURBO-ALTERNATORS 


forCANADIANships == 
ectric power on board each of these three 


rT; ’ Canadian-built ships is provided by two ALLEN 
5.5. FORT HENRY turbo-alternators. Each set comprises a high- 





cacao lamented efficiency steam turbine driving through epicyclic 

sc 3 gearing, a 300-kW alternator, as illustrated 

S.S. FORT YORK above, the turbine running at a speed of 9000 
eee ey eens r.p.m., and the alternator at 1800 r.p.m. 


S.S.“SENATOR or CANADA” The turbines are designed for an inlet steam 


Diaries Kine pressure of 450 p.s.i.g. at 750 deg. F., and exhaust 
sani acre to condensers at a vacuum of 28in. Hg. The 


ll built b 
ae ae 7 alternators are of the ALLEN drip-proof, revolv- 
Collingwood Shipyards, d : , 
Curarte: ing-field type, and the two sets in each ship are 


arranged for parallel operation. 





SPECIALISTS IN MARINE AUXILIARY MACHINERY SINCE 1880 


TURBO-GENERATORS up to 2500kW :: DIESEL ENGINE GENERATING SETS—70 to 650kW 
GAS TURBINE GENERATING SETS up to 500kW: STEAM ENGINE GENERATING SETS—5 to 350kW 
PUMPS, centrifugal, mixed- and axial-flow types: D.C. GENERATORS: ALTERNATORS : 

MOTORS (D.C. and A.C.) : CONTROL GEAR : SWITCHBOARDS : FANS : EPICYCLIC GEARING 


WY. Jl. AILILISIN SONS & C? 


BEDFORD ™@ ENGLAND 















S4 THE ENGINEER Feb. 27, 1959 


| 


=D AT ONE SETTING! 











machine 







on this 


The illustration above shows a mill housing which has 
been machined on the end, front and window faces at 
one setting on the Asquith 7in. spindle Ram Type 
Horizontal Milling and Boring Machine. Exceptional 
rigidity and accuracy for heavy duty cutting or match 
milling is ensured by the 16in. diameter driving flange 
of the milling sleeve, fully supported by the large section 
ram. The machine can be operated from the pendant 
and many new design features such as steering control, 
for milling surfaces of irregular outline or large circum- 
ference, are incorporated whereby this Asquith machine 
may be regarded as the most up-to-date machine of its 
type for heavy engineering work, 


WILLIAM ASQUITH LTD. 
HALIFAX - ENGLAND 


| 
| 
| 
i 
| 
j 
| 
| 
| 
| 
| 


Soles & Service for .. DRUM Pes ob D-ASOQU ITH ... the British Isles 


DRUMMOND-ASQUITH (SALES) LTD., KING EDWARD HOUSE, NEW ST., BIRMINGHAM 


"Phone: Midland 3431 (7 lines) ‘Grams: Moxishape, Birmingham Also at LONDON : ’Phone : Trafalgar 7224 (5 lines) and GLASGOW : ‘Phone: Central 0922 
A 318 
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DON’T LET SOLDERING 2TON 
TIE YOU UP IN KNOTS... 
REACH TRUCK 


FRER 245 
































BPM wens ay 





é 





Sem a 


Capacity: 4500 lb. Max. Lift 
Height: 16 ft. Working-aisle 
less than 7’ 6” wide 


The FRER 245 stacks heavy loads up 
to a height of 16ft. in aisles too 
narrow for ordinary trucks to 
operate, thereby making the maxi- 
mum use of storage volume and 
reducing its cost. Excellent vision 
for the operator and full protection 
for the load are provided by the 
unique transverse driving position. 
The FRER 245 works a full shift on 
one re-charge, and incorporates that 
renowned Lansing Bagnall economy 
and safety feature, Regenerative/ 
Rheostatic Braking. 


oF TEE Ses noen 
3 " 4 











FLUXITE 


Soldering ceases to be a knotty 
problem the moment you use 
FLUXITE. Solder flows on 
easily and smoothly—and stays Write for Leaflet FRER 245 to Dept. 11. 
on. For over half a century 
FLUXITE has been the choice - 
of craftsman and engineer a 7 AY ] f g o 7g i a Ny 
alike and, in this age, its relia- LIMITED - 
bility and speed has made BASINGSTOKE - HAMPSHIRE - ENGLAND 


FLU XITE even more in Telephone: Basingstoke /0/0. Telegrams: Bagnallic Basingstoke. 
demand than ever. 








ALSO AT: BIRMINGHAM, CARDIFF, WARRINGTON, 
FLUXITE Ltd., Bermondsey St., London, S.E.I | <iascow, tonoon, ‘roronto’ ano zuricH 


GM 78 








DREDGING PLANT 


To the Largest Dimensions and Capabilities 


PATENT CUTTER HOPPER DREDGERS. PATENT DIPPER DREDGERS. BUCKET 
DREDGERS. GOLD AND TIN RECOVERY DREDGERS. FLOATING CRANES 


Hopper Barges, Screw Steamers, Side & Stern Paddle Wheel Steamers, Tugs, &c. 
New Buckets, Links, Pins, Gearing, etc., supplied for existing Dredgers 


FLEMING X FERGUSON, LTD, TWIN-SCREW TRAILING SUCTION HOPPER DREDGER “FITZROY” 





built for the 
-  SHIPBUILDERS & ENGINEERS, PAISLEY, SCOTLAND ii a cM a era 
"Phone :—Paisley 4121. Tele. Add.—*‘‘Phoenix, Paisley.’’ Dredging capacity : 1,000 cubic yards per hour 
Vessel can suck from its 800-ton hopper delivering to a distance of 1,000 feet 
London Office: 54-62 Regent Street, W.1. Tel. Regent 6247 to a height of 16 feet. 
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a | STAINLESS STEEL 
—-BOLT-UP AREA... [iiiivrergdadid 
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Within the limits of the 
law it’s full speed ahead | 
on every delivery of 
LANARKSHIRE bolts. 


Black, and bright, non- 





ferrous and high tensile, 
and nuts too, just as fast made by 
as we make them, we 
deliver them. Try us. 


And at the same time, ask 


Centrifugal Pumps available 
with liquid end or complete 
pump in 18/8/3 stainless steel. 
Packed stuffing boxes or mech- 
anical seals. 





to be mailed our stock list 


-sent free every month. 


* 





Please write for monthly stock list from For details send for this folder now! 


HAMILTON » LANARKSHIRE 


LANARKSHIRE SCOTLAND 


RPS See ae Re Tel: Hamilton 1241-4 


GIRDLESTONE PUMPS LTD. 
23, Davies St., W.1. MAY fair 1354 


TN 














—— 


DESIGNERS, FABRICATORS & ERECTORS OF 









Structural 
Steel Work 


of all descriptions 





id, . 


Steel Bridges * Steel Pipelines * Steel Structures °* Steel Railway Wagons 


Shipbreakers and Dismantlers, Iron and Steel Stockholders 
Non-ferrous Metal Merchants, Machine Tool Specialists 


P. « W. MAC LE LLAN, | Po i DO Established 





Offices and Warehouses: 129 TRONGATE, GLASGOW, C.1 Phone : BELL 3404 (20 LINES) Works : CLUTHA WORKS, GLASGOW, S.1 Phone : IBROX 1135 
LONDON : CLUTHA HOUSE, 10 STOREY’S GATE, WESTMINSTER S.W.1 
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0 PE N FR 0 N TE D PR : SSES Single and Double Crank Presses 


UP TO I80 TONS PRESSURE All types of Automatic Feed Presses 


100 ton Inclinable Press 
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WE ALSO MAKE 

Power Screw Presses 

Double Action type Drawing Presses 
Double sided Presses 













Minting machinery 
Cartridge machinery 
















p> THE ROCK OF GIBRALTAR 


is no firmer than your _ 
machines will iia 


them down with 
ADHAESIUM IMPREGNATED FELT 
The NEW Fixative which holds 
ANY MACHINE on ANY FLOOR 
As firm as a rock ! 


fixed for as long as you wish—yet you can 
remove it in a few minutes with hot water. 


“ ADHAESIUM FIXED ’’ MEANS NO TROUBLE! 
GROUTING=LESS VIBRATION—LESS_NOISE—and 


GREATLY REDUCED LABOUR COSTS. 
In facte—SIMPLICITY ITSELF! 














@ Whatever you fix with ADHAESIUM stays | 


NO DAMAGE TO FLOORS—NO BOLTING—NO | / 





ADHAESIUM 


IMPREGNATED re ie 








Proof Against 


Acid, Oil, Petrol, Vermin and Fire ' 
MANUFACTURED BY 






H.§BROW N 


15 LOWER QUEEN ST., SUTTON COLDFIELD, WARWICKS. SUTton Coldfield 4464 CRAWFORD SPRING WORKS, NORMAN ROAD, ROCHDALF 












down! 


== Factory 

> and Workshop. 
46/8 nett per tin 
containing 72 in. by 4in. 





F.S. RATCLIFFE (ROCHDALE) LIMITED, 

















"Phone: Rochdale 4692/3. ’Grams: Recoil, Rochdale. Cwsiee 
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FOR MILLING CUTTERS - SLITTING KNIVES AND 
SAWS + BALL AND ROLLER BEARINGS - GEARS 
AND MANY OTHER PURPOSES— 


PRECISION 
PLASTIC SHIMS 


EASY TO IDENTIFY - EASY TO USE 
Write for So: ples and Literoture or Mail Blueprint fer quotation 








ROSE°’S EXPANSION PIECES 


PRESSED STEEL BELLOWS TYPE 
IN MILD AND STAINLESS STEEL 


© 


sss 


“4 


Ss 
SSAS 





Enquiries solicited Send for Booklet 


also AIR RECEIVERS, CHIMNEYS, TANKS, PIPE WORK, PRES- 
SURE CYLINDERS, AND FABRICATED STEEL PLATEWORK 


BRITISH APPLIANCES MFG. CO., LTD. 


DOLLY LANE, LEEDS, 9 


Telephone: 30725 Telegrams: STRUCTURAL LEEDS 9 














Feb. 27, 1959 





We specialise in intricate castings of all types and pride ourselves on the 
very high standard of precision we attain. Smal! quantities of this type of 
work are acceptable, and the more intricate—the better. 

We are always ready to assist clients’ technicians in the solving of the most 
intricate casting problems, and welcome their co-operation on our factory floor. 

When next you have a tricky casting job, consult us—you will find our 
friendly help and advice of great value. 


CANNOCK FOUNDRY &€ ENGINEERING WORKS 
CANNOCK~ STAFFS 


TELEPHONE — TELEGRAMS CANNOCK 21868 








ELEVATING & CONVEYING MACHINERY 








Cut replacement costs 





Conveyor belts are expen- 
sive items. It has been 
proved that Westwood 
Dawes Rubber Disc type , a i 8 
impact Resisting Trough- 
ing Idlers reduce wear 
caused by the impact of } 

















heavy or abrasive material. 









it will pay you to fit these 
resilient idlers at all points 
of strain and at all loading 


i 
| 








| 
i} | 








mate 
nT 
i 


* 
: 
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FULLER DETAILS 
OF IMPACT IDLERS 
AND OTHER TYPES 
OF IDLERS AVAIL- 
ABLE ON REQUEST 











and transfer points where . 2 | 











wear is constant and the 























going tough. 











We also manufacture :-— 
2, 3, and 5 
Units for all duties. 


WESTWOOD DAWES & CO. LTD., Bowling Green Road, Stourbridge, Worcs. Tel : 


Roll Standard Troughing Idlers. Flat and Return Belt Idlers. Rubber Disc type Return Idlers. Adjustable Take-Up 
Mild Steel fabricated Conveyor Drums of any size AND COMPLETE CONVEYOR INSTALLATIONS 


4741 (4 lines) 
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OUR MEDIUM IS 


our vocation 15s... 


UCTIONAL STEELWORK 
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From drawing board to finished framework we place a 
wealth of specialised knowledge and practical experience 
at your command. Modern plant and methods exactly 
co-ordinated to the purpose of the job ensure the 
utmost economy consistent with trustworthy achieve- 
ment. ‘‘ Steelwork from Lambhill” is your guarantee 
of steadfast, intelligent workmanship exactly applied 
to your requirements with speed and efficiency. 


LAMBHILL 


IRONWORKS 


I i F.2D 


iLaseceu, N.2 


"Phone: POSSIL 8386-7-8. ‘Grams; ‘“‘ERECTIONS’’ GLASGOW 


ALSO AT: LONDON - NEWCASTLE - SHEFFIELD 
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W herever 


power is used 
Crofts Conveyor Drives 
play a vital role... 


CROFTS ‘RITESPEED’ MOTORISED 
CONVEYOR PULLEY 


Check these advantages: 
@ A single unit, self-contained conveyor pulley with integral drive 









@ All driving mechanism (electric motor, speed reduction gear) 
housed inside the pulley itself 


Absence of external drive saves floor space 


Available from stock in a variety of diameters and face widths for a wide 
range of conveyor speeds, for powers up to 10 h.p. Larger sizes, up to 
30 h.p., on short notice 


@ Ancilliary equipment, including bearings, dead-eyes and floor stands, 
also available ex-stock 


CROFTS (ENGINEERS) LIMITED 


POWER TRAASB B13. WN ENGINEERS 
Head Office: Thornbury Bradford 3 Yorkshire 


LA Le AP PE SS etree 


Telephone: 65251 (20 lines) Telegrams : ‘Crofters Bradford Telex’ Telex 51186 
Branches at: Belfast, Birmingham, Bristol, Cardiff, Dublin, Glasgow, Ipswich, Leeds, Liverpool, London, Manchester, 
Newcastle, Northampton, Nottingham, Sheffield, Stoke-on-Trent Representation throughout the World 











No. 5379 


THE ENGINEER 


FEBRUARY 27, 1959 


VOL. 207 





JAPAN’S FIRST NUCLEAR POWER STATION 


During the past few months there has been a great deal 
of speculation about the prospective contract for the 
building of Japan’s first nuclear power station. American 
firms as well as British consortia have been competing 
keenly for this coveted prize. In this climate of com- 
petitive uncertainty there have been diverse crops of 
rumours and counter rumours and, naturally, most of 
them have been short lived. However, this week’s 
announcement by Mr. Arnold Lindley, assistant managing 
director of The General Electric Company, Ltd., of 
England, signifies that the first definite stage has been 
reached in the negotiations. For Mr. Lindley stated at a 
press conference in London that the Japan Atomic Power 
Company had entered into exclusive negotiations with the 
G.E.C. and that subject to the satisfactory conclusion of 
these negotiations it was proposed to issue in a few weeks 
a letter of intent concerning a contract to build a nuclear 
power station at Tokai Mura, 65 miles north-east of 
Tokyo. 

As the matter stands at present, anything beyond the 
fact that exclusive negotiations have been started must 
be largely conjectural. The G.E.C. - Simon-Carves Atomic 
Energy Group has indeed published the broad outlines 
of its proposals, which provide for a power station with a 
net electrical output of 1SOMW derived from a single 
gas-cooled, graphite-moderated reactor of the same basic 
kind as the two reactors now being built by the group 
at Hunterston in Scotland. The reactor will be associated 
with four steam-raising units. In common with the other 
competing tenders for this project, the design incorporates 
several novel ideas in structural and control engineering 
to ensure the safety of the whole installation under 
earthquake conditions. It was these considerations that 
prompted one interesting modification ; whereas the 
Hunterston reactors are arranged for bottom charging of 
the fuel elements, the Tokai Mura reactor will be top- 
charged to give a layout with a lower centre of gravity 
and, accordingly greater stability under earthquake 
conditions. 

If the subsequent negotiations based on these general 
proposals are taken to a satisfactory conclusion, the 
G.E.C., as the main contractor, will be responsible for 
the design of the whole project. Many important details 
remain to be decided during the negotiations. For 
example, it is known that, subject to the responsibility of 
the main contractor for the overall design, many of the 
individual items of plant will be manufactured by Japanese 
firms. It is significant, therefore, that the G.E.C. has 
recently concluded, subject to approval by the Japanese 
Government, a long-term licensing agreement with a 

consortium of fourteen leading Japanese companies 
known by the promising title of the First Atomic Power 
Industrial Group (F.A.P.1.G.). Members of this group, 
besides carrying out much of the manufacturing work, 
will also undertake site construction work under the 
direct supervision of the British consortium. In this 
particular the Tokai Mura project will follow much the 


same pattern as that set by the power station now being 
built by the Nuclear Power Plant Company at Latina, 
near Rome. Both schemes are very far from being 
“turnkey ” contracts. Each in great degree is an exercise 
in collaboration, in which a British consortium supplies 
the design of the whole installation, together with much 
of the specialised knowledge and plant, while much of 
the detailed work is contributed by local industry. This 
rather novel form of contractual procedure may be 
fraught with certain difficulties but, as we have previously 
suggested in these columns, it offers perhaps the best 
prospects of enabling Britain to help industrial countries 
to develop nuclear power for peaceful uses. From it 
may evolve a novel and fruitful form of partnership with 
worthwhile advantages over the more familiar relationship 
between supplier and overseas customer. 


USING WATER OVER AND OVER AGAIN 


During the last three weeks a number of publications 
have appeared all concerned in one way or another with 
water supplies, rivers, and water pollution. The first to 
reach us was the River Boards’ Association Year Book 
for 1958 which contains a variety of information about 
the work of Boards during the year. Next to reach us were 
two reports from the Central Advisory Water Committee 
of which we print elsewhere the conclusions and 
recommendations. One was concerned with ‘“ Water 
Resources,” the other with ““ The Growing Demand for 
Water.” Then on Friday of last week we attended a joint 
meeting of the Institution of Water Engineers, the Iron and 
Steel Institute and the Sheffield Society of Engineers and 
Metallurgists when a visit was paid to the Park Gate 
Iron and Steel Company at Rotherham to see a water 
recirculation plant in operation. A paper about it was 
subsequently read and discussed. Lastly as we go to 
press there has come to hand the Surface Water Year- 
Book of Great Britain 1956-57. All five documents deal 
with facets of a single subject. 

It is really rather remarkable in a country such as ours 
whose population makes a heavy demand for a supply 
of pure water that the means for measuring rainfall and 
run-off in all but relatively few areas should still remain so 
very defective. A cursory examination of the Surface 
Water Year-Book, for example, is sufficient to reveal how 
unsatisfactory the situation still remains. However, 
largely in consequence of the coming into being of River 
Boards that situation is being, rather slowly, improved. 
All engineers concerned with water supply and with 
hydro-electric works and with river structures in general 
will re-echo the plea of the C.A.W.C. Sub-Committee 
on Water Resources for more vigorous action. But 
though the detail of rainfall and run-off remains hidden 
there is sufficient broad knowledge to support the other 
sub-committee’s conclusion that the rainfall upon this 
country is adequate at present to meet all water supply 
demands. But that conclusion has to be accepted with 


reservations—including some reservations beyond those 
that the sub-committee itself is careful to make. The 
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demand on water supply undertakings is expected to 
rise by some 23 per cent above the 1955 level by 1965. 
Probably the amount taken, principally by industry, from 
private sources (about which, astonishingly, almost no 
reliable data are available) will rise by a comparable per- 
centage ; but it does need to be borne in mind that ever 
since the end of the war the industrial demand has been 
rising at a greater rate than the domestic. Plans are in hand 
for the necessary works of water supply undertakings 
though not all have yet been approved by the Minister ; 
and the sub-committee thinks that capital expenditure may 
be soon running at some £35,000,000 per year. The sub- 
committee believes that even after 1965 there will still be 
large reserves available to meet still further increasing 
demands. But it does draw attention to one form of 
demand which it may prove difficult to meet. Water is 
beginning to be used agriculturally for irrigation. Now 
much of the water supplied to industry or for domestic 
purposes is returned eventually to rivers as effluent. 
But almost none of the water used for irrigation ever 
gets back into a river again. Moreover the demand, 
particularly in the South-East of this country where 
rainfall deficiency in a dry year can reach as much as 
twelve inches, could become relatively very large. To 
quote from the report ‘* The demand for irrigation water 
in certain areas could far exceed the demand made by 
industrial and domestic consumers combined.” 

The demand for water is already so high that riparian 
owners, river boards, fishing interests and local councils 
with an eye to amenities in many areas are seriously 
worried about water distribution. Quite obviously, from 
the report of the sub-committee, they must become even 
more seriously worried in the future. Means will surely 
need to be found within the not distant future for econo- 
mising in the demand for water supply. In certain 
regions, where there are threats of water abstraction to 
feed far away cities or industrial regions, those concerned 
with fisheries or the amenity aspects of rivers would claim 
that there is need for economy already. One means of 
economising is that illustrated by the Park Gate Steel Works 
plant for recirculating water through the rolling mills. 
It is by no means unique and, indeed, there is a similar 
plant at Shepcote Lane Steel Works in the same area. 
Very substantial economies in the demand for water can 
be realised by re-circulation. But by waterworks stan- 
dards, as the authors of the paper on the Park Gate plant 
remark, the cost of treatment of the water in circulation 
can prove “ fantastically” high. It is, of course, true 
that at Park Gate the capital and running costs of the 
plant are almost negligible in relation to those of the 
rolling mill plant served and that the same is likely to be 
true for many other industrial processes. But where 
in such figures is there any incentive to industry to 
economise in the demand for water by adopting recircula- 
tion ? It is to be noted that recirculation was, in fact, 
adopted at Park Gate because the local water under- 
taking was unwilling to make a sufficient supply avail- 
able. Another and more promising means of economy 
arises out of efforts to reduce the pollution of rivers. 
There ought, we feel, to be more rivers flowing through 
industrial areas which are kept free of pollution just 
as the Thames Conservancy keeps the Thames clean 
enough for it to provide the major part of London’s 
water supply. There can be little clash between utility 
and amenity if a respectable effluent is put back into a 
river little below the point at which a supply of water 
was abstracted from it. But there is a substantial clash 
if the water is abstracted from upland sources and returned 
as an effluent far down the river’s course or possibly 
into an estuary or into some different river. In the 
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future, we feel, more and more it will have to be studied 
when water supply projects are being considered, whether 
those projects provide for the most economical use of the 
water, taking into account all possible ways of using it. 
If water is to be properly conserved projects should be so 
devised that the water is used over and over again before 
it reaches the sea. 


MIXED BLESSING 


One of the ill-effects of the existence of a tax on certain 
fuels in specific applications in this country is that the small 
two-stroke cycle internal combustion engine has, in the 
absence of a really practical fuel injection system, failed 
to gain ready acceptance. Thus it has come about that 
British engineers, although ready to claim the invention 
and perfection of the two-stroke cycle for this country, 
are to-day hardly aware of the modern state of the art 
of the engine’s design. We have been enlightened to 
some extent recently by experience with a Goggomobil 
coupe. The engine displays to the full the expected 
virtues that enthral the transmission designer, a wide 
working speed range and a low moment of inertia, while 
creating immense confidence in the operator by the in- 
stant, seemingly effortless starting, hot or cold, given by 
the dynamotor. One limitation there is, however, that may 
be deemed onerous ; the operator is advised that during 
the course of a long descent on engine braking, the engine 
lubrication should be restored by disengaging the clutch 
and temporarily opening the throttle. This requirement 
might be acceptable enough if only the electromagnetic dry 
particle clutches introduced from the United States to this 
Continent had fulfilled their initial promise as highly 
controllable transmission components—no clutch could 
better match the electrically controlled selective gearbox 
of this rear-engined car—but it is an unpleasant reminder 
that petroil lubrication commits an engine designer to an 
unsophisticated fuel system in which the efficiency must 
be allowed to go negative. 

The limitations of this system of lubrication could be 
perceived in the paper presented lately to the Auto- 
mobile Division of the Institution of Mechanical Engin- 
eers by Mr. A. Towle. We do not reproduce the 
paper, since it was somewhat devoid of detail of value to 
engine designers or vehicle operators, but it may besaid that 
it amply confirmed the superiority, at least for crankcase- 
compression engines, of the solution of Alfred Scott, in 
which the oil is metered through the main bearings and 
the feed is controllable with a reasonably short time 
constant. This principle is probably widely applicable to 
machines that are driven rather than ridden, since the 
control effort needed to regulate air, fuel and lubricant 
flows together would probably be large, so it may be 
that, as Mr. Towle suggests, petroil will persist on carbur- 
etted engines. If so, an onerous problem is encountered. 
Lubricant performance often determines the tolerable 
temperature of the exhaust port walls, and hence, at 
least amongst air-cooled designs, the allowable loading 
of the engine. But on motor-cycles, where tankage 
capacity is severely limited, a catholic appetite for consum- 
able oils is mandatory; but even the most popular of oils is 
not available at all filling stations, and for many hours each 
day there are all too few places to buy petroil. Where 
oil does not suffice, either for lack of performance or 
difficulty of delivery, one looks to-day to molybdenum 
disulphide, tempted by the thought of some highly 
concentrated additive of which sufficient for many 
tankfuls of fuel could be stored and transferred when 
needed by a positive displacement pump, the while, 
perhaps, some oil with no quality other than a high enough 
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viscosity was added for the protection of the bearings. But 
molybdenum disulphide, of course, is no panacea. We 
were recently presented with an admirably documented 
report showing that the addition of the boundary lubricant 
to the sump oil alone would not, in the case of an M.G. 
““ Magnette * with a highly qualified driver, give a ring 
and a bore life in excess of 36,000 miles. But molyb- 
denum disulphide is now available down to wavelength- 
of-light particle sizes (virtually colloidal solutions in light 
oil) which can be injected harmlessly by a carburetter and 
should give ideal upper cylinder lubrication—certainly 
the output limitations of air-cooled engines with chromed 
light alloy blocks have been raised thereby. While it 
remains our view that the time has come to develop more 
ambitious two-stroke engines, modern lubrication tech- 
niques should be able to extend greatly the usefulness of 
mixture-compressing units. 


UNWANTED CANALS 


Last August, we commented in these columns on the 
report of the Committee of Inquiry into Inland Water- 
ways, which had just been published at that time. The 
Government has now published a White Paper, outlining 
its proposals, following this report. These proposals are 
described as “trying out experimentally some of the 
Committee’s ideas.” An interim policy for about two 
years is proposed to try out the Committee’s suggestions, 
so that permanent legislation can be guided by the 
experience thus gained, and “to enable action to be 
taken in urgent cases."" A committee to advise on the 
redevelopment of inland waterways is to be set up, and 
the Government urges that all users of the “ Class C” 
canals (i.e. those canals considered a “ dead loss” for 
transport but which, it has been pointed out, “* have other 
uses wholly unconnected with transport”) should co- 
operate in reviewing the waterways in which they are 
interested so that concerted redevelopment schemes may 
be introduced. A limited system of financial grants is 
suggested, but the general principle emphasised is that 
those who benefit should pay. The “Class A” water- 
ways which are commercially sound clearly present no 
problem as far as the Government is concerned, and of 
the “ Class B”’ or borderline ones, still used for transport 
but at a loss, it is stated: “a guarantee of continued 
availability for commercial navigation for twenty-five 
years of the whole 900 miles of these waterways cannot be 
given at this stage, although every effort will be made to 
preserve the system as far as is practically possible.” 

The White Paper asserts that “ the report opens up a 
prospect of fresh action on canals and it is the Govern- 
ment’s aim in initiating these proposals to make it possible 
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for all those concerned to make a start in a new atmo- 
sphere, first in the field of redevelopment.” This may seem 
a little pious to the canal enthusiasts, who will not have 
forgotten that the first report along these lines was 
published (by the British Transport Commission) in the 
spring of 1955. The Government’s Bowes committee 
was formed nearly a year later, and as we have already 
noted, it reported last August. That committee’s report, 
however, revealed fundamental disagreement about the 
principles of ownership and management of the canals. 
With this difficulty, the Government might well have 
shelved the whole matter. The proposals now made 
public, although cautious and limited, do, in fact, “* open 
up a prospect of fresh action,” and: that is really all that 
can be expected. 


A WEATHER SATELLITE 


It is now less than eighteen months since the Russians 
startled the world by flinging an artificial satellite— 
** Sputnik ” No. 1—into an orbit around the earth. But 
in that short space of time so many more satellites have 
been set up in orbits that no banner headlines now adorn 
the pages of the daily press each time a new satellite 
rocket is successfully fired. Last week, indeed, the fact 
that a new satellite had been set up by the Americans was 
hardly regarded as front-page news. Yet, technically, the 
affair was not without special interest because effectively 
it marked the successful outcome of the “ Vanguard ” 
project which received so much publicity before the 
Russians put their first “Sputnik” into orbit. The 
satellite now in orbit appears, in fact, to be very similar to 
that which was described in the world’s press during the 
early part of 1957. It is 20in in diameter and weighs 
21 1b. Perigee of the orbit of the satellite is 335 miles 
above the earth and apogee over 2000 miles up, figures 
which suggest that the object will remain in orbit for a very 
long period if not for ever. The track lies at an angle of 
35 deg. to the Equator and the period is 126 minutes. The 
purpose of this satellite named “* Vanguard II” (‘* Van- 
guard I,”’ it will be remembered, is the size of a grape-fruit) 
is to provide some information about the earth’s weather. 
Two photo-electric cells are recording the intensity of the 
light reflected from the earth’s surface. Since clouds 
reflect more light than land or sea surfaces, the satellite 
should be able to detect the presence or absence of cloud 
masses in the various regions over which it passes during 
the daytime. The information is being stored and trans- 
mitted to earth once in each revolution. Unfortunately, 
the instruments are not expected to continue working for 
more than a month, so that the information collected 
must be of limited value. 





* THe Great Mortar” 


** Much as has been said of the great mortar, its real merits have 
been but imperfectly understood until the recent appearance of Mr. 
Mallet’s able paper upon ‘ The Military and Naval Uses of very large 
Shells, and the Comparative Powers of Shells in relation to Diameter.’ 
Our readers will not have forgotten the general results of the great 
mortar trials at Woolwich, October 19th, 1857. On that day, Mr. 
Mallet’s mortar accomplished—what had never before been achieved 
in gunnery—the projection of a shell weighing 2,548 Ib. to a distance of 
more than a mile and a-half, and its penetration at that range to nearly 
20 ft. in solid earth. A result like this might have decided a siege, 
for the shell had a capacity to carry 480 Ib. of powder, which, by its 
explosion at the maximum penetration, would have blown out a crater 
more than 40 ft. in diameter. The line of descent was 20 deg. from 
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dislocate the heaviest mass of superincumbent masonry... . 


the vertical, but the maximum projecting charge of 120 lb. of powder, 
for which the mortar chamber was bored—only 70 Ib. having been 
used at the range of 2,644 yards—would have carried the shell probably 
4,500 yards, a range at which its fall would have been nearly vertical, 
and its penetration at least 25 ft. 

“No citadel on earth could have sustained for a single day a con- 
tinued fire like this. Each shell, 3 ft. in diameter, was indeed a huge 
transferable mine, containing, when in flight, a momentum sufficient 
to carry it through the heaviest earthworks, deeply buried in which 
its explosion would remove more than 20,000 cubic feet of earth and 
We 
understand that further trials of the great mortar are contemplated ; 
and we heartily wish, as must every Englishman, that they may realise 
all ~<_ anticipations which were awakened by the results of the first 
trials. 
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This article+ describes experiments to determine the form of the stress/strain 
relationships in compression for flat rubber pads of circular, rectangular, and 
Square cross sections as well as pads of circular cross section with a central hole, 
under static and dynamic conditions and under bonded or lubricated conditions. 
The effect of fillers in the rubber composition on these relationships is discussed. 
Next, the static and dynamic stress/strain relationships for a rubber mounting 
deformed in shear are considered, and the experimental results shown to be in 


conformity with the theory derived from classical elasticity theory. 


The shape 


function and shape factor of a shear mounting are discussed. From a combina- 

tion of the shape functions in shear and in compression, a theoretical expression 

for the stress/strain relationship for a combined shear and compression mounting 
is derived which agrees well with experiment. 


ANY manufactured rubber articles are 
used in compression, notably tyres, 
railway buffers, and many types of anti- 
vibration unit, but the design of rubber units 
for anti-vibration or shock absorption work 
for mountings and vehicle suspensions has 
been hampered by the lack of a rigorous 
mathematical theory of rubberlike elasticity 
applicable to the types of large deformation 
met with in service. Similar remarks apply 
to shear. The reasons for the lack of a 
comprehensive theory are: (i) Lack of 
proportionality between compressive stress 
and strain; (ii) Effect of the shape and 
dimensions of the compressed rubber ; 
(iii) Effects of stress history or a stress-time 
factor and of hysteresis upon the stress-strain 
relationship. ; (iv) The wide variety of shapes 
met with in service. It is the experimental 
Notation. 
A, A,, Ag—Material constants, dimensioniess. 
B, B,—Materia! constants, dimensionless 
é —Spring constant, pound per inch. 
E—Apparent Young's modulus, pound per square inch 
or dyne per square centimetre. 
Eg—Apparent dynamic Young’s modulus, pound per 
square inch or dyne per square centimetre. 
E,—Real Young's modulus, pound per square inch or 
dyne per square centimetre 
F-—A shape factor—-ratio of area of one loaded face/force 
free area (only in Part I of paper). 
F,-—Force on one spring, pound, Part II of paper 
F—Shear load, pound, in Part II and Ill of paper 
F;—Total imposed force, pounds 
G—Shear or rigidity modulus, pound per square inch o1 
dyne per square centimetre. 
-Apparent shear modulus, pound per square inch or 
dyne per square centimetre, 
G*—Complex dynamic shear modulus, pound per square 
inch or dyne per square centimetre 
Real part of the dynamic shear modulus, pound per 
square inch or dyne per square centimetre. 
G""—Imaginary part of dynamic shear modulus, pound per 
square inch or dyne per square centimetre 
Apparent dynamic shear modulus, pound per square 
inch or dyne per square centimetre 
Shear modulus of non-filler loaded rubber, pound per 
square inch or dyne per square centimetre 
Shear modulus of filler loaded rubber, pound per 
square inch or dyne per square centimetre 
H-—Dynamic strain, dimensionless 
A —Radius of gyration 
P-—Compressive load, pounds 
¥,—Bending displacement, inches or centimetres 
\,-Shearing displacement, inches or centimetres 
a—Cross-sectional area, square inches or square centi 


Ga 


»Gp 


Gpa 
Gy 


Ge 


metres 
b—Breadth of pad, inches or centimetres 
d—Vertical displacement of spring 


d.—Compressive displacement, inches or centimetres 
d,—Shearing displacement, inches or centimetres 
eé,—Strain in the height direction, dimensionless 


¢y—Strain in the breadth direction, dimensionless 
¢;,—Strain in the length direction, dimensionless. 
f—Stress 
/.—Stress, compression, pound per square inch or dyne 
per square centimetre 
Stress, compression of non-filler loaded rubber, pound 
per square inch or dyne per square centimetre. 
Stress, compression of filler loaded rubber, pound per 
square inch or dyne per square centimetre 
h—Height of pad, inches or centumetres 
k—Material constant, dimension!ess 
i—Length of pad, inches or centimetres 
n—— Material constant, dimensionless 
r, fy, e—Radius ; +, internal, r, external, inches or centi- 
metres 
@®—A shape function, dimensionless 
1—Angle of shear 
.—Phase angle 
8—A shape factor, dimensionless 
2, Ae—Ratio of compressed height of pad to initial height 
(Ag . Static precompression), dimensionless. 


/ 
es 
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* Senior Scientific Officer, Research Association of British 
Rubber Manufacturers, Shawbury, Shrewsbury, Shropshire 

+ R.A.B.R.M. Research Report No. 84, “ Dynamic Properties 
of Vulcanised Rubber: 5S.” Part I, is a continuation of 
R.A BRM. Research Report No. 77. 


complexity introduced by the above pheno- 
mena that has made shape factor problems a 
major stumbling block in the design of rubber 
components. However, a number of studies, 
Ariano (1928), Haushatter (1931), Keys 
(1937), Downie Smith (1938), Kesten (1938, 
1948), Cain (1940), Kimmich (1940), Downie 
Smith (1941), Jenkins and Cooper (1948), 
Schay and Szor (1952), and Davies (1953) 
have been undertaken with a view to relating 
the apparent compressional stiffness to shape 
factors, where the shape factor is a function 
of the size and shape of the compression pad. 
Various of the above references may be con- 
sulted for the evidence that (i) similarly 
shaped pieces of rubber ™~ 

give the same _per- °| 

centage deflection with 

equal compressive il 

stress, i.e. loads pro- 
portional to cross- 
sectional area ; (ii) the 
nature of the loaded 
surface greatly influ- pe 
ences the stress re- = 600; 
quired to produce a . 
given compressive 
strain. 

In the literature | 
the expression “* shape 50 
factor ’”’ has been most 
frequently applied to 
the ratio loaded area 25 
free area. As, how- 
ever, the observed “al 
strain for one shape is ; 
not obtainable from 
that for another shape 
merely by multiplying 
by a factor, it is Fig. 
preferable to refer 
to “‘ shape function ” 
which contains some function of the shape of 
the rubber and the deformation. 


PART |: COMPRESSION 


LUBRICATED CIRCULAR FLAT PADS 

Fig. | shows the effect of various surfaces 
on the stress at 10 per cent compression and 
that silicone grease gives an extremely well- 
lubricated surface, the stress being indepen- 
dent of the shape factor. Using this method 
of lubrication, measurements of stress, strain, 
and lateral expansion were made on a 
natural rubber pure gum vulcanisate, the 
force being obtained for steps of 0-020in 
increment in displacement thirty seconds after 
application of the strain. The results are 
shown in Fig. 2. No hysteresis was observed, 
the measured stress for both increasing and 
decreasing strain falling on the same curve. 
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Fig. 1—Effect of various surfaces on the stress at 

10 per cent compression for cylinders of the same 

rubber of various radius height ratios (Mix A, see 
Appendix I) 


The statistical theory of rubber-like elasticity 
gives for the stress f, at a relative compressed 
height >’: 
pa Ga we Se AD 

where G is the shear modulus (Treloar, 1949). 
Examination of the data p.otted in Fig. 2 
gives 62-0 lb per square inch as the value of 
the shear modulus giving the best fit of 
equation (1). Also plotted on Fig. 2 are the 
experimental results referred to the actual 
cross-sectional area, and the fitted curve 
to them is that given by f.=G(»—?-*) 3, 


0-75 
A 


Experimental! points 


0-85 


natural rubber: comparison of practical 


where G, as before. is 62 Ib per square inch. 
It is seen that at high values of » the experi- 
mental values are slightly above the theo- 
retical line, as is expected by the appearance 
of barrelling in the test specimen. However. 
this additional stress due to tractions in the 
curved surface can be ignored when 2 is 
greater than 0-60 and is probably unimport- 
ant for many purposes at even lower values. 
_ Summarising, we may say that for per- 
fectly lubricated flat pads of any cross section 
either the stress or strain can be calculated 
by simple theory if one of these parameters 
is fixed. 


BONDED CIRCULAR FLAT Paps 
For bonded circular pads, as already indi- 
cated (Payne, 1956), the form of the stress 
strain relation is : 
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f, GOD G. f(r, 4) (2) 


where, in addition to terms previously used, 
{ (4, 8) represents a function of strain ratio ? 
and shape factor 4, and is called the “‘ shape 
function.”” Shape factor is here defined as a 
suitable ratio of the initial specimen dimen- 
sions, e.g. for circular pads the ratio of the 
radius (r) to the height (A) of the pad. ® should 
be a purely geometric term, whilst G specifies 
properties peculiar to the rubber and the 
speed of test. 

The stress/strain curves for bonded circular 
pads of various values of shape factors were 
obtained using a pure gum natural rubber 
vulcanisate. The values for particular 4 and 
5 were obtained from the stress/strain curves 
by dividing the stress by G, derived from the 
linear relationship (equation (1)) between 
Stress and (4—2-*) for the rubber com- 
pressed ‘between lubricated plates. The 
values of ® are plotted in Fig. 3 against the 
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Fig. 3.—® versus 5* for cylinders 


square of the shape factor (5) for compressions 
of 5 to 50 per cent of the initial height, i.e. ? 
values of 0:95 to 0-50. The bonding was 
efficiently performed by cyclisation of the 
rubber surface followed by cold cementing 
to mild steel with Araldite 103 (Aero Research 
Ltd., Duxford, Cambs) and the same cylin- 
ders were used as for the lubricated experi- 
ments. "i 
Examination of the data given in Fig. 3 
confirms that ® is a linear function of the 
square of the shape factor and can be 
represented by 
P=(A 


a7*y(1+k87) 2... (3) 


where k is an empirical constant with a value 
of 0-413 obtained by fitting the curves to 
the data ; k for a lubricated pad is zero. 

The stress/strain equation for bonded 
circular pads is therefore, 


f.=G(A—27)(1 +8). 2. |) 


with k=0-413. 

It can be shown that equation (4) fits the 
data reported by Parkinson and Gough (1941) 
and Schay and Szér (1952) at least as well as 
the empirical formule used by them. In 
the latter case fitting equation (4) with 
k=0-413 leads to shear modulus between 
7-5kg or 7-7 kg per square centimetre. Fig. 4 
shows the experimental results of Schay and 
Szér for a natural rubber mix with 20 parts 
of carbon black (type unspecified) ; it can 
be seen from the fitted curves that, within a 
few per cent, equation (4) adequately des- 
cribes the experimental results. 


SQUARE CROSS-SECTION FLAT PADS 


Experimental work for compressive strains 
up to »=0-50 and with shape factors from 
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0-25 to 6 has been carried out on lubricated 
and bonded square cross-section pads. It is 
convenient to define the shape factor, by 
analogy with that for the cylinder, as the 
ratio half breadth/height. The results for 
lubricated ends are in accord with equation 
(1) and independent of the shape factor. 
Those for bonded ends are adequately 
described by equation (4), in which, by fitting 
the curves, a value of 0-525 is inserted for k. 
Equation (4) with this factor was accordingly 
used with the data reported by Hattori and 
Takei (1950), who investigated six lubricated 
and bonded square flat pads with shape 
factors (S) from 0-46 to 3-67. These authors, 
by classical theory assuming small deform- 
ations, found Young’s modulus, 


E=EJi+ke).... 


where Ey, is the value of F extrapolated to 
This 


zero shape factor, and & is a constant. 


¢ 


og” 


deals only with very 
small compressions 
and the coefficient k is 
incorrect ; however, the 
use of equation (4) 
enables a value for the 
shear modulus (see Table I) to be deduced 


TABLE I—Shear Modulus Calculated from Data b) 
Hattori and Takei 
Shear modulus from 
Shape factor equation (4), kg cm* 
0-46 . 143 


0-58 15-3 


0-88 15:1 
1-19 15-7 
1-735 14-9 
3°67 14-7 
Mean 15-0 


from their experimental data and its con- 
stancy affords a convenient test of the good- 
ness of fit of equation (4) to the data. 

Hattori and Takei quote 15-3kg per 
square centimetre as the shear modulus of 
the rubber, a figure which is derived by taking 
one-third of the compression modulus at 
small strains with lubricated ends. It may be 
taken, therefore, that the data can be accu- 
rately expressed by equation (4), using the 
same value of the constant k (0-525) as was 
obtained in the present work. 


BONDED RECTANGULAR CROSS-SECTION FLAT 
PADS 


Where all the axes of the rectangular flat 
pad differ in length the shape factor cannot 
be unambiguously defined by a single ratio, 
but the following analysis has been found to 
agree with the experimental data. 

If ey, e, and e; are the strains in the height, 
width and length directions of a rectangle 
of height Ah, breadth 5, and length /, and 
assuming that on compression the strains in 
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the length and breadth are inversely propor- 
tional to the initial length and breadth, then : 


e;=epb/l ue fo 


At small strains and assuming constancy 
of volume, 


ener en =el+b/l) . 2. . (7) 
where e,; is the compressive strain for a 
rectangle allowed to expand in both the 
breadth and length directions. 

If the length deformation is restrained 
then the rectangle approximates to the 
infinite-length rectangle condition. It is 
axiomatic that due to the greater lateral 
deformability of the finite length strip the 
compression for a given stress is larger than 
for an infinite-length one. Assuming that 
in the restrained condition a fraction n of 
the previous increase of length now leads to a 
further increase in breadth, the fraction 





EXPERIMENTAL 


7-5 KG/cm? 

- 77 KG/cm? 
4 EE ae 
06 0S 


Fig. 4—Experimental results of Schay, et al, compared with the theoretical 
curves 


from equation (4) 


(1—n) decreases the effective compression 
strain below en. 

Defining the increase of breadth e,, due to 
lengthwise restraint as 


Coo Mey neyb/l . . 2. (8) 


then 


Cre=edl+nbi/l) . . . . (9) 


where ej, is the compression strain for the 
infinite-length condition. 

From classical elasticity theory and 
potential energy considerations it can be 
shown—Rocard (1937), Hattori and Takei 
(1950)—that at very small strains 


E=E,(A + B3*) (10) 


where A is the variation of the effective 
Young’s modulus E for rectangles of small 
shape factor with the breadth/length ratio 
of the rectangle, and is defined as the ratio 
of the stress of an equivalent infinite-length 
rectangle of the same shape factor, to the 
lubricated stress at the same strain. Shape 
factor 3 is here defined as the half breadth/ 
height ratio to be consistent with the defini- 
tion of shape factor for a square prism. 
B® is the necessary correction to the lubri- 
cated stresses to account for the bonded con- 
dition, and B was shown to vary from B’ =k 
for the square prism to B’=2k for an infinite- 
length rectangle with the same breadth/ 
height ratio. The value of B’ for a square 
prism is 0:525, and 1-05 for the infinite- 
length rectangle. The value of B will vary 
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according to the breadth length ratio of the 
rectangle between these two values, and 
similar variation will occur in A. 

Analogous to the equations (4) and (10), 
the general stress/strain relationship for a 
rectangle becomes 


f-=GO 


where A and B are coefficients which depend 
on 6// and will be derived below, and 5=4 
breadth (b)/height (A). 

At small shape factors, i.e. as 4 approaches 
zero, 


2-*)( A + BS*) . (11) 


(12) 


f-/GA gE jg . (13) 
for a rectangle of rubber with a shear modulus 
G. The suffixes “1” and “2” refer to a 
rectangle free to expand in the length and 
width directions, or to the equivalent infinite- 


f-/GA\en, . 


length rectangle respectively. Then from 
equations (7), (9), (12) and (13), 

A, Af + nb/1)/A+ 6/1) (14) 

A long thin rectangular strip of 60-125 


was first compressed by 10 per cent of its 
initial height between lubricated platens, and 
afterwards bonded and again compressed 
by 10 per cent, and the stress ratio of bonded 
to lubricated specimens noted. The stress 
ratios for different breadth/length ratios were 
obtained by varying the length of the rectangle 
by cutting away incremental strips. The 
derived experimental values of the stress ratio 
are shown plotted in Fig. 5 against length 
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Fig. 5—Bonded lubricated ratio at 7 
length breadth ratio 


breadth ratio (not against breadth,/length, 
for convenience in plotting) from which it 
can be seen that the bonded lubricated ratio 
increased from | to 1-30 for a 5// change 
from 1 to 0-1. The best fit of equation (14) 


to the experimental results gives A,=1-37 
and n=0-47, i.e. 
Ay=1-37(1 + 0-47b/1)/( + 6/1) (15) 


If it is assumed that the manner in which 
B changes with 5// is similar to that in which 
A changes with 5//, then 

B,=1-05(1 +0-026/1)/(1 b/l) 


(16) 


b/lj==1 -05/(1 


Dropping the suffixes to A and B in equa- 
tions (15) and (16), the stress /strain relation- 
ship for a rectangle is expressed by equation 
(11). For the square pad 6/=1, A=1 and 
B=0-525 ; for the infinite-length rectangular 
pad b/l=0, A=1-37 and B=1-05. 

To check the manner of the increase of the 
coefficient of 8* from 0-525 to higher values 
with increasing length breadth ratio, two 
rubber pads of the same high 8° were prepared, 
i.e. breadth/2 x height=-5, one a rubber pad 
of square cross section, and the other a rec- 
tangle with a length/breadth ratio of 10. It 
was found that the ratio of the stress at 10 
per cent compression was 1-73, compared 
with 1-78 expected by the ratio of equations 
(4) and (11) when the appropriate constants 
are inserted. 

For practical purposes, little error would 
be caused if equations (15) and (16) were 
amended to : 

A=1-331+0°50/1)/0 


B=1/(1+6/!) . 


(15a) 
(16a) 


bil) . 
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Equation (15a) is what would be expected 
if rubber were completely incompressible 
with n=0-5 and the slight differences between 
equations (15) and (15a) may well be due to 
experimental difficulties. 


Fig. 6 plots the experimental values of 
stress against 4 for a rectangle of rubber of 


initial b//=0-2 and 8*=1-24. The rubber 
was bonded to metal plates, and after each 
stress/strain curve, 5// was increased by 
cutting away the metal plates and the rubber. 
Prior to bonding, the stress/strain curve was 
obtained for the lubricated condition. 

Table II gives in column | the 6// ratios, 
column 2 tabulates the appropriate function 
0:80 for 


Taste I1—Constancy of f.(4+ B8*) at >. 


Rectangles with Various b 1 Ratio 


1 2 3 4 
b (4 ~ B&*) f-atz -0°8 | Ratio/./(A~ Bd*) 
Ib in at 2 -0-80. 1b in 
1:00 1-65 114 69 
0-84 1:76 124 71 
0-709 1-86 134 72 
0-617 1-91 140 73 
0.535 1-98 147 74 
0-476 2-04 183 75 
0-333 2:19 160 73 
0, 200 2:38 178 74 
(A+ Bd"), and column 3 the stress at 70-8 
obtained from the experimental results. 


Column 4 gives the stress at »=0-8 divided 
by (A+ B38"). All the curves in Fig. 6 are 
linear with respect to (2 — »-*). An inspection 
of the results in column 4 reveals that although 
the stress f- at »~0-8 increases with decreas- 
ing b// ratio, the ratio f(A +B8*) is a 
constant, i.e. from equation (11) : 


f.( A+ BB) ~ GO?) (17) 
The stress of the lubricated square, 
b/l=1, at 2=0-8 is seen from the curve in 


Fig. 6, to give f-=71 lb per square inch, which 
compares with the values quoted in column 4. 

The shape factor F= /*/4 /h where /=length 
h=thickness for square-sectioned rubber 
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original thickness for rubbers of the same F values 


was proposed by Keys 1937, the definition 
is based on the ratio of the area of one loaded 
face to the free area of the rubber. The free 
area being the area that is free to distort. 
The objection to this factor is that rubber of 
widely different dimensions, but having the 
same F value, shows widely differing stress 
strain properties. This is illustrated in Fig. 7. 
Table III shows that the shape function 
proposed here predicts a constant modulus 
for the rubber (as shown by the term 
G(a—?-*) in Table IID), as, of course. it 
should. 


CIRCULAR CROSS-SECTION FLAT PADS WITH A 
CENTRAL CIRCULAR HOLE 


Only Kimmich (1940) has previously dealt 
with the effect on the stress/strain properties 
of holes in cylinders and in square and 
rectangular flat pads, 
but as there are 
numerous applications 
in which holes are 
present in the compress- 
ion vibration device 
used, it was decided 
to apply the previous 
techniques to studying 
the problem of circular 
flat pads with sym- 
metrical axially centred 
holes of different radii. 

Holes were bored 
into cylinders of var- 
ious shape factors. 
The stress/strain curve 
for the lubricated con- 
dition was first ob- 
tained, then the cyl- 
inder was bonded to 
plates and its stress/ 
strain curve again 
obtained. The ratio 
of the bonded to lub- 
ricated stresses at 
0-90 was recorded. 
The first fact that 
emerged from these ex- 
periments was that the 
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effect of small-diameter holes was small, since 
it was found that : 


MD -(2 -2-*)(1 + kb?) (18) 
where 5=(r.—r,)/h, r. is the outside radius 
of the cylinder, r, the radius of the hole, and 
h the height; k=-0-413 as fora solid cylinder. 
However, as the radius r, became larger with 
respect to rs, the value of ® approximated to 
that given by a rectangle of infinite length. 


3r 


$ BONDED /$ LUBRICATED AT A,=0-9 
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tends to the value of 1-33. The circles 
plotted on the graphs refer to the solid 
circular flat pad condition. The dotted 
curves follow the change in the ratio of 
(bonded) to (lubricated) with decreasing 
(r.—r,)/h as the radius of the hole is enlarged. 
It is interesting to 
reinterpret Kimmich’s 
data in the light of 
these results and this 
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inch at »=0-80, is also the extrapolated zero 
shape factor value which coincides with the 
values obtained from using lubricated test 
Pieces. It is seen that the solid square prism 
values (represented on the graph as circles) 
are also represented by equation (20). For 








2 
(54) 


, refers to solid cylinder value. 


Fig. 8—(bonded) D(lubricated) versus [(r, 
concentric holes. 


On consideration, this is a feasible hypothesis, 
as the bonded rubber can expand radially 
but not circumferentially, so that the effect 
of large-radius holes is to produce an infinite- 
length rectangle effect. 

The experimental results are shown in 
Figs. 8, 9 and 10. The ordinates of these 
figures are the ratio of ®(bonded) to ®(lubri- 
cated) at A=0-90, where the two values of ® 
are given respectively by the expression 
(,—2-*) (A+ B8*) and (A— >-*). Thus : 

f- (bonded) — 

f. (lubricated) 
As r, approaches r., (A+ B8*) tends to the 
value 1-33. 

The values of (A+ B8*) for the two extreme 
conditions, i.e. solid circular pads from 
equation (4) and an infinite-length rectangle 


“GB 


(A+ BB*). (19) 
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Fig. 10—® (bonded)/® (lubricated) versus [(r,— r,)/h]? 


for cylinders with concentric holes. Cylinders of 
initial 5=6 and 8 


50 60 


from equation (11), are plotted in Figs. 8, 
9 and 10 as solid and dashed lines, respec- 
tively. The tendency towards these two 
extreme conditions is clearly seen in Figs. 9 
and 10 for the higher shape factors. 

From Fig. 8 it can be seen that for 5=1 
and 8=2, the effect of a hole on the stress/ 
strain relation, when r, is much less than r., 
is small, and (A+ B38") approximates to 
(1+-0-4138") with 8=(r,—r,)/h, solid line, 
but when r, is nearly equal to rz, (A+B8*) 


r,) hf for cylinders with 
Cylinders of initial 6=1 and 2 
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), refers to solid cylinder value. 
A, refers to cylinders of initial 8=3 and x, to initial 54, 


has been done in Fig. 11, where the stress 
(f-) is plotted against (load area/free area)’ 
==(b/4h)? for a range of square solid pads 
and square pads with a central square hole 
in them. The slanting solid line is given by : 


f.== 63(1 +0- 5258?) . (20) 
where 8=4  breadth/height=6/2h, and 
G(— 2-*), which equals 63 1b per square 
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F = Load area of one face/load-free area 
6, = Internal width. 
b, External width. 


Fig. 11 (a}—Dimensions of square prisms with central 
holes. (From Kimmich, 1940) 
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Fig. 11(6)—Stress at 20 per cent compression versus 
(load area of one face/load-free area)* for square 
prisms of dimensions shown in Fig. 11 (a) 


Fig. 9—(bonded)/P(lubricated) versus [(r, 
concentric holes. 


r,)/h}’ for cylinders with 
Cylinders of initial 5=3 and 4 


square cross-section flat pads with large 
holes (6, nearly equal to 4,), i.e. low ratio of 
load area of one face to free area, the experi- 
mental results (shown as triangles) are above 
the theoretical line for the square pad, 
although tending to it. For the case of a 
small hole, and with a high ratio of load 
area to free area the value (shown as a square) 
falls on the theoretical line. For medium- 
size holes, the two practical results quoted 
(crosses) show a bigger scatter, as expected 
from the experimental results on the circular 
pads. The results of Kimmich are too scanty 
to analyse in detail, but for the 20 per cent 
compression values it is clear that the results 
agree with the broad picture obtained from 
the experiments on circular pads, without too 
great an error being involved. 

To summarise, the effect of a centrally 
placed hole is dependent on its relative size, 
and the value of (A+ B38?) will vary from that 
quoted for a solid circular or square flat pad, 
in the case of an almost solid circular or 
square pad, to that given by equations (11), 
(15) and (16) for an infinite-length rectangle, 
for a large central hole. 


TESTS ON FILLER-LOADED 
RUBBERS 


It is expected that thixotropic breakdown 
or any type of structure breakdown in filler- 
loaded rubbers will be reflected only in the 
modulus G and not in ® terms in the above 
equations. If this is true, then for compres- 
sions less than the previous maximum com- 
pression, Gp should be a material constant 
for a filled rubber vulcanisate, although its 
value is dependent on the previous maximum 
strain or dynamic amplitude. 

To check this assumption bonded rubber 
cylinders of various mixes, but of a constant 
shape factor (radius/height) of unity, were 
compressed between the anvils of the sinu- 
soidal strain dynamic tester, and the stress 
recorded thirty seconds after each increment 
of strain, each increment being 0-3 per cent 
of the specimen height. Before the test was 
commenced, each rubber cylinder was com- 
pressed several times to an extent greater 
than that to which it was subsequently com- 
pressed during the test. 

Fig. 12 plots the stresses at certain com- 
pressions for the various rubbers against the 


PSEUDO-STATIC 








Stresses at the same compressions for the 
unfilled (pure gum) natural rubber. It is 
apparent that a linear relationship exists 
between the stress for the unfilled and the 
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Fig. 12—Variation of f., with f.» 


corresponding stress for the other rubbers. 
As the stress/strain curve for the unfilled 
natural rubber can be expressed as : 
ci G ® 
then 
Faamueiseier . sk 8 (22) 


where f,, and f-» are the stress values at par- 
ticular compressions for the unfilled and 
other rubbers respectively, and G, and Gr 
are the corresponding material constants. 
The slopes of the lines can be regarded as 
G,/G, for the particular rubbers compared. 

Fig. 12 shows that a divergence from 
linearity for some rubbers appears when the 
strain approaches the maximum to which 
the rubbers were subjected before commenc- 
ing the test. This behaviour and the direction 
of non-linearity are expected because of the 
apparently rapid transition from a cyclically 
repeatable, but broken down, structure to a 
region, near the point of previous maximum 
compression, where structure still persists. 
This is in agreement with the observations 
by Mullins and Tobin (1954) on the behaviour 
of filled rubber vulcanisates in tensile tests, 
but the order of magnitude of the structure 
breakdown in compression is small compared 
with that which occurs at high extensions 
and could be ignor:d in most practical 
applications. 

A linear relationship exists between /., 
and ®, giving a value for Gg of 57-5 Ib per 
square inch. Thus the corresponding values 
of Gy can be obtained from the slopes of the 
lines (Fig. 12). 
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SHAPE FACTOR IN DYNAMIC TESTS 


If a sinusoidal dynamic strain of amplitude 
H is superimposed on a static compression to 
height %», it can be shown that the overall 
dynamic stress variation f., is given by : 


(23) 


where Gp is the dynamic shear modulus at 
the frequency of the test. Substituting for ® 
from equation (3) : 


Sou =G pVr,— H — 9,4.) 


Seu=G p(1 + k8*) . FCH, 24) (24) 
where 
F(H, 49)=[(OQ0—-H)—Qo—Hy*] 
(Q0+H)—(ot+H)?] . (25) 


A typical experimental graph (Fig. 13), 
plotting values of f., for precompressions 
from A=1-0 to 0-55 and superimposed 
dynamic oscillations (H) from +0-004 to 
-0-086, against F(H, %)), indicates that a 
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rubber (Mix A, Appendix I): 8’s=0, 1, 2 and 4 
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linear relationship fits the experimental 
points; the slope of the line is Gp 
(1+0-4138") with Gp=66-3 lb per square 
inch, this value having been obtained from a 
similar set of dynamic tests using lubricated 
faces. 
Similar results for other circular flat pads 
of the same material, but for a range of shape 
factors, are plotted against F(H, %) in : 
Fig. 14. Again, the slopes of the linear plots 
are given by 66:3 (1+-0-4138?). The tests 
were carried out at a frequency of 10 c/s. . 
The above relationships hold for the 
in-phase or elastic component of the complex 
dynamic modulus of a pure gum natural 
rubber at room temperature, i.e. a rubber 
that behaves elastically with a very small 
viscoelastic component. It can be shown to 
hold also for the out-of-phase component ; 
thus, defining the complex modulus Gp* in 
the usual manner : 









Gp*=G' p+iG’ p 
where 
component of stress in phase 
7 with strain 
G D ee ie 
strain 
component of stress 90 deg. 
G’ out of phase with strain 
sl strain 
and 





tan y= G" p/G'p 
where ¥ is the phase angle difference between 
stress and strain, it was found that tan y 
remained approximately constant over the 
range of compressions and dynamic ampli- 
tudes studied. 

In all the above dynamic equations, Gp 
should now be replaced by the complex 
modulus G’p+iG"»; thus equation (23) 
becomes 

feu=(G' p4 (26) 

That the same shape factor constant 
should apply to the dynamic loss as well as 
to the dynamic modulus curves is expected, 
because ®, which is a purely geometrical 
term, is unaffected by the rubber properties. 

The only comprehensive relevant results 
that appear in the literature are by De Meij 
and Amerongen (1954); Fig. 15 plots Ep 
(=3Gp) from their experimental results for 
a range of 8’s. against (1 +2%,-*) instead 
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versus F (H, },), for a cylinder of natural 
(Mix A, Appendix 1) and 6=1-0 


O : H=0-004, B : 0-016 
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Fig. 1S—E p versus (1-+22,~*) for cylinders of various shape factors. 
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- — Area of buckling (Kosten, 1940). 
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of F(H, %) by assuming that the dynamic 
strain amplitude 2H is small. The best 
straight line through the experimental points 
and (1+2%)-*)=3 is shown. It is seen 
that there is fair agreement, as deviation 
from linearity for the low shape factors at 
high compressions is almost certainly due to 
buckling, which must occur in the regions 
indicated, according to the work of Kosten 
(1940). 

If the values of Ep from the fitted curves 
at %=1-0 (i.e. zero compression and 
1+2%*=3) are plotted E’y against 3, 
Fig. 16, it is seen that these values coincide 
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Fig. 16—E’p versus 5. Comparison of extrapolated 
values of Ep at (1+22,-*)=3 from Fig. 15 with 
equation (27) 





reasonably well with the theoretical curve : 


E’ p= 18-5(1 + 0-4138*) x 10° dynes per square 
centimeime . ... (27) 
where E’» are the values of Ep at (1 +2%)~*) 

3 obtained from Fig. 15. 

An extrapolated value of the dynamic 
shear modulus quoted by De Meij et ai. 
(1954) was 18-0x10® dynes per square 
centimetre, which compares well with 18-5 
<10° dynes per square centimetre in the 
above equation. The dynamic modulus can 
thus be described over a wide shape factor 
and precompression range in terms of a 
single constant, the shear modulus. De 
Meij et al. noted that the phase angle 
remained constant over the shape factor 
and precompression ranges studied. 

For rubbers contain- 
ing fillers, preliminary 20r 
tests indicate that the 
equations discussed 
above hold true, except 
that the slopes of the 
lines relating the dyn- 
amic stiffness with 
F(H, 9) are amplitude- 
dependent. This is 
shown by Fig. 17 
where dynamic stiffness 
(proportional to 
(G’2+G")*) is plotted 
against F(H, 2) as 
defined by equation 
(25), for a natural 


wn 
s 
a 


DYNAMIC STIFFNESS (ARBITRARY UNITS) 
S 





rubber mix. The four 5 ee I eae) 


curves relate to four 
different dynamic 
amplitudes, and the 
values quoted by the Fig. 
side of the experimental 
points are the values 
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of (1—%)) about which the rubber is dyna- 
mically strained. It is seen that a linear 
relation exists between stiffness and F(H, %) 
for a constant dynamic strain, although the 
larger the dynamic strain the smaller the 
stiffness. As with the static tests on filled 
rubbers, the ® value is the same, and it is 
only the G term that reflects changes due to 
structure, thixotropy, and the like. 


ALTERNATIVE DEFINITIONS OF SHAPE 
FACTOR 


In several of the earlier theories the shape 
factor for cylinders, for example, is the ratio 
of radius to height, but many other definitions 
of shape factor have been used, the most 
common being the ratio of the area of one 
bonded end surface to the total free area, 
and the limitation of the latter definition has 
been pointed out. Throughout this paper 
shape factors have been defined in terms of 
the linear dimensions, i.e. for cylinders 
5=r/h but the general definition that appears 
to the writer to be most satisfactory is : 


cross-section area 
Sh: , sas Sea ————————— he 
Shape factor (height)? alh 


(28) 


For example the term (1 +8*) in equation 
(4) applies both to squares, with 5=4 
width/height and k=0-525, and to cylinders, 
with 3=radius/height and k=0-413. Sub- 
stituting the new definition of shape factor 
from equation (26) in this term, then for 
square prisms : 


(1+k8*)=1+(0-525/4)(a/h®). . (29) 
and for cylinders : 
(1 +48?)=1+-(0-413/x)(a/h*). . (30) 


Both these equations are of identical form, 
ben: 
(1+k8)=1+0-°13la/h® . . . GI) 


showing that the definition of shape factor 
as the ratio of cross-sectional area to (height)* 
is of more general application than those 
definitions using simple ratios of linear 
dimensions, but even this definition is not 
applicable to elongated, i.e. rectangular 
forms. 


DISCUSSIONS AND RECOMMENDATIONS 
FOR ENGINEERING DESIGN 
Practical problems often take two forms 
either (a) the size of the mounting is indi- 
cated and one wants to know what modulus 
rubber to use for a certain strain, or (5) 
one knows the modulus of the rubber and one 
wishes to know what size of pad to use for a 
certain strain. Both problems can be solved 
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17—Dynamic stiffness versus F(H, >.) for a cylinder 5=1. (Mix 
C, Appendix I) at four different dynamic amplitudes of strain (H) and 


various precompressions (1— ,) 
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directly by the use of the above equations. 

The most desirable procedure in design is 
to use the fundamental shear modulus as the 
elastic constant in the above equations ; 
however, in practice hardness is often used 
because it is easily measured by a form of 
indentation instrument, and the hardness can 
be related approximately to the shear modulus. 
For an ideally elastic material, and using a 
hardness test instrument in accordance with 
BS 903, 1950, the latter procedure would be 
satisfactory. Unfortunately, with actual 
rubbers, even excluding synthetics, the modu- 
lus thus determined is liable to be in error 
by 20 per cent, and if hardness is measured 
by a spring-loaded pocket gauge even greater 
uncertainty will arise. Nevertheless, hard- 
ness measurements may be useful in the 
design of mechanical applications with fairly 
wide tolerances in performance. For tight 
tolerance design the shear modulus of the 
rubber must be used, even though thixotropy 
does upset the straightforward use of a 
single spring constant. 

To obtain the fundamental shear modulus 
with less ambiguity, it is quite a straight- 
forward procedure to compress the rubber 
between parallel plates using a silicone lubri- 
cant and from the ratio, f./(A—>-*), given 
by equation (1), obtain G. The determination 
of the modulus of the rubber in this manner 
thus permits its physical characteristics to be 
accurately defined, besides which, the modu- 
lus determined in this way gives a better 
indication of the properties of the rubber 
specimen throughout its entire volume, 
whereas rubber indentation tests may only 
indicate the hardness on or near the surface. 

When the loading faces of a rubber are 
parallel and are adequately lubricated the 
stress/strain relationship is given by equation 
(1) which was derived from the kinetic 
theory of rubber-like elasticity for a pure 
homogeneous compression. This relation- 
ship is independent of the shape of the 
rubber. 

The essential equations that have been 
derived in this part of the report for flat pads 
of various cross-sectional shapes loaded in 
compression are : 

In general f.=G® and for the pseudo- 
static stress/strain curves we have {.=—G 
(A— 2-*) (A+ B8?). 

For dynamic straining f.-=Gp F(H, >.) 
(A+ B3*) where F(H, »,) is defined by 
equation (25). The following values of A 
and B and definitions of 8 in these equations 
refer to specific applications. 


A | B 8 

Lubricated pads of any cross- i 0 } -- 
sectional shape 
Bonded square flat pads i 0-525 M(b/h) 
Bonded circular flat pads i 0-413 | rik 
Bonded rectangular flat pads 1-33 1/(L+b/D) | 4bih 
} (1+0>-5b//) 
(+b) 

Bonded circular flat pads with! Pod g 
central hole ry>r, I | 0-413 et 
Bonded circular flat pads with <P 

central hole rer; 1-33 1-0 _ : 


( To be concluded ) 





PRACTICAL TECHNIQUES IN THE USE OF Mastic 
ASPHALTE.—Many . clerks of works, and similar 
officers, do not have sufficient knowledge to super- 
vise efficiently techniques in the use of asphalt. So 
that they may be able easily to check that the proper 
principles are applied, the Natural Asphalte Mine- 
Owners and Manufacturers Council has issued a 
pocket book “ Mastic Asphalte and its Application.” 
This publication gives in the form of codes of good 
practice, the main points to be observed to ensure 
that complete waterproofing is obtained in basement 
work and in roofing ; and that the best technique is 
adopted in laying mastic asphalte floors. Copies of 
the booklet are available from the Council at 94-98, 
Petty France, Westminster, London, S.W.1. 
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Stroboflash-Coincident Unit for 
Engine Indicating 


By R. S. BENSON, M.Sc.(Eng.), A.M.1I.Mech.E.* 


A stroboflash-coincident unit which was originally developed for setting the release 
pressure of a special two-stroke cycle model and can be readily applied to engine 


indicating is described. 
separately or together. 


stroboflash and on the other channel a search coil circuit fires the lamp. 


The unit was designed to operate on two channels, either 
On one channel a make and break circuit operates the 


When 


operating as a coincident unit the controls are set so that the stroboflash only fires 


with the simultaneous arrival of signals from the separate channels. 


For engine 


indicating the search coil circuit is used for crank angle selection and the make and 


break channel for pressure indicating. 


cribed. 


A simple system for this purpose is des- 
The application of the instrument to determine the friction error of a 


Farnboro light spring indicator is discussed and test results are given. 


HE principle of stroboscopic engine 

indicating is well known, examples of 
the technique are the Farnboro indicator,' 
the Sunbury point by point indicator* and 
the straight stroboscope lamp.* In all three 
methods an average indicator diagram 1s 
taken over a number of cycles. The prin- 
ciple of operation is the balancing of a 
known pressure by the cylinder pressure 
which causes the production of an electric 
signal. In the Farnboro indicator a large 
permanent diagram is obtained over some 
200 or so cycles, thus the time taken is 
relatively short. The Sunbury method in- 
volves the use of a cathode ray oscillograph 
and the time for indicating is longer than 
with the Farnboro. The third method re- 
quires a standard stroboscope lamp which is 
operated from the pressure pick-up, the lamp 
is situated opposite a marked timing disc and 
the point of balance may be obtained by 
visual observation of the disc. Whilst both 
the Farnboro and Sunbury indicators involve 
the use of expensive and bulky electronic- 
mechanical equipment, the stroboscope lamp 
is usually a small compact piece of equipment. 
Its major disadvantage is that for rapidly 
fluctuating pressures involving several rises 
and falls in pressure per cycle the continuous 
flashing at each balance point would render 
it difficult to observe the correct crank angle. 
In this article an instrument is described 
which operates on the stroboscope lamp 


* The University of Liverpool 


principle but enables the pressure at each 
point in the engine cycle to be determined, 
whether the pressure is fluctuating during an 
engine cycle or not, and further it is possible 
to distinguish between a rising and falling 
pressure. The instrument may, therefore, be 
used for “light spring ”’ indicating in inlet 
or exhaust manifolds. 

Originally the instrument was developed to 
enable the pressure at a fixed point in a model 
simulating an engine cycle to be controlled by 
adjusting the engine conditions. In addition 
to this function it was also proposed to use the 
unit to ascertain the friction errors when 
indicating at low pressures with the Farnboro 
indicator. Since the B.S.R.A. version of the 
Farnboro'* was used with a thyratron relay 
it was thought desirable to reduce possible 
differences between the new unit and the 
Farnboro relay unit, thus the same or similar 
valves were used, and as far as possible the 
same type of circuit ; the same power pack 
was used at slightly different voltage condi- 
tions. The pressure pick-up was identical to 
the type described by Roach and Hempson,":* 
but the unit could also operate with the 
Sunbury calibrator.” 

DESCRIPTION OF INSTRUMENT 

The electronic circuit is shown in Fig. 1, 
photographs of the unit are shown in Fig. 2 
(a) and (5). 

The pressure pick-up acts as a “ make” 
and “* break *’ earthing switch which produces 
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a rectangular pulse, this pulse is differen- 
tiated and fed into the double triode (12AU7) 
phase splitting circuit which provides at one 
anode an antiphase signal of negative going 
pulse for “* make” and positive going pulse 
for ** break ’ and at the other anode a phase 
signal of positive going pulse for “* make” 
and negative going pulse for ‘ break.” 
The output from the degree marker search 
coil is fed via a potentiometer p, to a single 
pentode (6F12) amplifier. The polarity of 
the search coil is arranged to give a negative 
going leading edge on the output pulse. 
The anode of the pentode (6F12) is capacity 
coupled together with one of the anodes of 
12AU7 through switch s, to the triggering 
electrode of the stroboflash (NSP1) which is 
also supplied with a variable bias control py. 
The stroboflash fires when the potential 
difference between the triggering electrodes 
is sufficient for the ionisation or “ striking ”’ 
of the tube. One electrode is fixed at about 
50 V.D.C. positive and the striking potential 
is produced by the negative going pulses and 
the bias. Since both the amplitude of the 
degree marker pulse and bias are variable 
it is possible to arrange for the tube to fire 
independently either with the pressure pick-up 
(“‘ make ”’ or “ break ”’) or the degree marker, 
or as a coincident unit when both negative 
going pulses are superimposed on the bias of 
NSPI. The switch s, isolates the “* make ” 
and ** break” operations. In practice with 
slight stray capacitance it is possible to 
control the amplitude of the differentiated 
signal from the pressure pick-up. For this 
purpose a potentiometer p, is placed at the 
input to 12AU7 and acts as a pressure pick-up 
amplitude control; this is adjusted so that 
NSPI ceases to fire when operating on the 
pick-up alone with the bias p, at mid position. 
The signal into and out of 12AU7 is ex- 
tremely sharp and the striking time for 
NSPI does not appear to be measurably 
affected by the bias control py. 

The signal from the search coil is of dis- 
torted sinusoidal form®: in order to obtain 
accurate timing it is necessary to operate with 
the peak of the signal only. This is carried 
out by adjusting the amplitude control p, in 
the manner outlined later. As will be seen 
from the photographs of the unit there are 
in addition to the usual on-off switches for the 
search coil and pressure pick-up and the 
““make”’ and “break” isolating switch, 
only three controls. These are the bias 
control p, (coarse and fine), the degree 
marker amplitude control p,, and the pressure 
pick-up amplitude control py. 

For engine indicating or simple coincident 
work the auxiliary equipment consists of 
nitrogen or other form of compressed gas 
supply, pressure gauges, pressure pick-up, 
and degree marker unit. The latter consists 
of either a peg on a flywheel with a search 
coil situated opposite the peg at some known 
crank angle reference point, or an insulated 
disc with a steel insert in place of the peg 
on the flywheel. 

To operate as a stroboscope from the 
pressure pick-up alone p, and p, are adjusted 
until the tube fires at pressure balance. By 
locating the lamp opposite a marked disc 
driven by the crankshaft the pressure at 
each point in the cycle can be determined in 
the usual manner. When operating as a 
coincident unit p, is set at mid position and 


” 





amplitude controls p, and p, are adjusted so 
that neither the search coil nor the pressure 
pick-up fires the lamp alone. When the 
lamp flashes the signals are coincident and 
for the known reference crank angle the 
pressure is determined. 

In the following section a number of 
applications of the unit are described. 


CONTROL 
A - BREAK 
B- MAKE 


= Ay od) 


S,~ MAKE /BREAK SWITCH 








-350V DC 


p,~ DEGREE MARKER AMPLITUDE CONTROL. 
P3~ PRESSURE PICK-UP AMPLITUDE CONTROL 


PRESSURE 


PICK-UP P= BIAS CONTROL. 


1—Diagrammatic arrangement of stroboflash-coincident unit circuit 
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Fig. 2—Stroboflash-coincident unit (top) with cover removed (centre) and base 


removed (bottom) 


APPLICATIONS 


1. Control Unit for Indicating Pressure at 
Fixed Point in Cycle.—As referred to above, 
the unit was originally developed as a control 
unit for setting the release pressure of the 
model two-stroke cycle engine described in a 
previous article.® A diagrammatic arrange- 
ment of the scheme is shown in Fig. 3. 
A peg on the flywheel passed a search coil 
which was adjusted so that a signal was 
received when the ports opened. By applying 
a known pressure at the pressure pick-up 
corresponding to the desired release pressure 
the supply pressure to the model was adjusted 
until the stroboflash fired. 

2. Calibrator for Farnboro Light Spring 
Diagrams.—It is well known that there might 
be considerable friction errors* in the light 
spring diagrams taken with the Farnboro 
indicator. Recently‘ a new ultra light spring 
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4—Farnboro drum 

B= Farnboro h.p. cylinder 
unit 

( Farnboro ultra lp 
cylinder unit 


unit (U.L.S.) has been 
developed for — 10 Ib 
per square inchto + 10 
lb per square inch in 
which the friction error 


is negligible. For 
pressures within the 
range O—80 Ib _ per 


square inch the orig- 
inal light spring unit 
(L.S.) can be used up 
to approximately 25 Ib 
per square inch and 
for higher pressures up 
to 80 Ib per square 
inch a new medium 
spring (M.S.) is avail- 
able. With both these 
spring assemblies there 
could be considerable 
error in the location 
of the atmospheric line 
due to friction in the 
piston unit and link 
gear. The error 
became significant in 
low-pressure studies in 
the cylinder. In addi- 
tion to the atmospheric 
line error there were 
also some errors due to 
friction when the link 
gear was moving. In 
order to ascertain the 
magnitude of these 
errors a series of tests 
was carried out with 
the 0—80 Ib per square 
inch spring assembly in conjunction with the 
coincident unit. The test arrangement was 
the same as in Fig. 3 with the pressure pick- 
up in situ. In the first test, test 1, the usual 
static calibration was carried out with the 
model and the Farnboro stationary. Test 2 
was similar to test | except that the model® 
and Farnboro were run at 700 r.p.m., this 
speed corresponded to a critical speed of the 
machine, thus producing violent vibrations 
and hence reducing friction in the piston 
assembly. Test 3 was in two parts, in the 
first part a Farnboro indicator diagram was 
taken with the model operating “* on load.”’ 
The release pressure was set with the coinci- 
dent unit and the pressure noted ; at the end 
of the spark point travel a 70 Ib per square 
inch calibration line was sparked on to the 
diagram. In addition to the normal dia- 
gram, an ultra light spring diagram was also 
taken. In the second part of the test a 
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Fig. 3—Layout of Farnboro calibrating unit 


point-by-point diagram was taken with the 
coincident unit acting as a straight strobo- 
scope operated by the pressure pick-up alone: 
for this purpose the lamp was placed opposite 
the flywheel which was marked in degrees. 
The results of this investigation are shown 
in Fig. 4 and Fig. 5. It will be seen that all 
the results show reasonable linearity between 
pressure and spark point travel, although 
there is a tendency to scatter in tests | and 2, 
i.e. in the static and static-dynamic tests. By 
using the maximum pressure from the U.L.S. 
diagram as the lower calibration pressure 
and the pressure at port opening as an upper 
calibration pressure a dynamic calibration 
can be obtained assuming linearity between 
pressure and spark point travel; alternatively 
in place of the pressure at port opening the 
maximum calibration pressure obtained by 
firing a line of known pressure on the diagram 
can be used as the upper point. In this case 
the calibration is semi-dynamic as there 
would be a slight friction error when the 
spark point stops. Line A was obtained by 
the latter method (Fig. 4). It will be seen 
that this gives very good agreement with the 
point-by-point results. It will be observed 
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Fig. 4—Farnboro calibrations of 0-80 Ib per square 
inch spring 
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that there was considerable friction at the 
Starting point in addition to the normal 
atmospheric line error. 

The friction error will vary with the pres- 
sure range, speed of operation of engine, 
speed in taking diagram. Fig. 6 shows a 
histogram of some thirty-nine tests showing 
the dynamic and semi-dynamic calibrations 
as obtained by the methods outlined above. 


The slight displacement in the distribution of 


the two rates is probably due to the factors 
discussed above. In order to reduce the 
difference between the two rates to within 
0-2 Ib per square inch per inch it is necessary 
to control the speed of the spark point,which 
should move as slowly as possible and at a 
constant rate (an average time of about 
twenty-five to thirty seconds). In the test 
rig shown in Fig. 3 this was carried out by 
fitting a O—100 Ib per square inch variable 
reducing valve with a large handwheel which 
could be rotated at a constant rate. With 
these precautions and using a dynamic or 
semi-dynamic calibration an accuracy of the 
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DEFLECTION OF SPARK POINT 
FROM ATMOS. LINE — INCHES 
+ Dynamic calibration with stroboscope 
© Static calibration. 
Fig. S—Calibrations of ultra light spring unit— 
10ib to +10 tb per square inch 
order of less than 2 per cent can be obtained 
from 10 |b to 801b per square inch. For lower 
pressures the new ultra light spring unit can 
be used with exceptionally high accuracy. 

3. Point-by-Point Indicator.—If, instead of 
fixing the search coil so that a signal were 
produced at one fixed point in the engine 
cycle, the search coil were mounted on a disc 
or plate which could be free to move, then 
each point in the engine cycle could be 
isolated inturn. For this purpose the strobo- 
flash-coincident unit would operate on both 
channels. Since both rising and falling 
pressures are required it is necessary during 
the manufacture of the electronic unit to 
make the output at A and B (Fig. 1) equal, 
this will necessarily depend on the valve 
(12AU7) characteristics and appropriate re- 
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Fig. 6—Histogram of rate of 0-80 Ib per square inch 
spring over thirty-nine tests 
sistances will have to be selected to obtain 
the required balance. To test the application 
of the unit for point-by-point indicating a 
test rig was set up from material available 
in the laboratory. An old version of the 
Sunbury time sweep unit was modified, the 
cam assembly was replaced by a hardboard 
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TIME SWEEP UNIT 


POINTER FOR 
T.D.C. LOCATION 


Fig. 7—Set-up for point-by-point indicating 


disc with a thin steel insert fitted radially. 
The end plate was replaced by a simple brass 
plate whose periphery was marked in crank 
angle degrees, and into which was mounted 
the search coil. The clearance between the 
pole of the search coil and the rotating disc 
was 0:020in. The time sweep unit was 
coupled to the engine crankshaft extension. 
The complete layout is shown in Fig. 7. 


being noted. A rising or falling pressure 
could be determined by the position of the 
make and break switch. Typical diagrams 
are shown in Fig. 8. These were taken in a 
small National Gas instantly convertible 
diesel-gas engine operating on oil. 

4. Other Applications—The make and 
break type of pressure pick-up can be replaced 
by the Sunbury calibrator? for engine in- 
dicating by using a 
similar or the same 
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channel as the search 
coil circuit. Other 
applications of the unit 
are fuel valve timing, 
ignition timing, fuel 
pressure measurement. 
It may be necessary in 
certain of these appli- 
cations to modify the 
circuit by adding an- 
other amplifying stage 
and differentiating cir- 
cuit to obtain a sharp 
signal. 

The timing unit may 
be calibrated directly 
in midordinates thus 








.;- = 
T.D.C. 


It is necessary in engine indicating to 
ensure that the top dead centre is accurately 
located, a dynamic method was, therefore, 
used. The engine flywheel was already 
marked for valve timing settings, the strobo- 
flash unit was, therefore, mounted near the 
timing pointer and the top dead centre mark 
on the flywheel was painted white. With 
the engine running on load and conditions 
stabilised the unit was switched on to the 
pressure pick-up only. The nitrogen pressure 
was increased until the pressure at T.D.C. 
was determined by visual alignment of the 
mark on the flywheel and the pointer. With 
the pressure maintained constant the ampli- 
tude control p, was turned back until the 
stroboflash ceased to fire. The search coil 
circuit was then switched on and the time 
sweep unit adjusted by rotation of the end 
plate until the stroboflash fired again, this 
time in coincidence with the pressure pick-up. 
Potentiometer p, was then adjusted until a 
sharp response from the lamp was obtained 
when the search coil was moved from either 
side through T.D.C. To check whether the 
peak of the search coil signal only was being 
used visual observations of the mark on the 
flywheel and the pointer was made. These 
appeared in phase only when the lamp flashed. 


To take an indicator diagram a series of 


known pressures were set at the pick-up and 
the time sweep adjusted until the stroboflash 
fired, the crank angle at each balance point 


| 
CRANK ANGLE 
Fig. 8—Typical diagrams—National Gas instantly-convertible diesel-gas engine 


enabling a fairly rapid 
computation of mean 
effective pressare to be 
obtained. The method 
could also be readily applied to free piston 
units without a rotating crankshaft. 
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Crawler Tractors 


British tractor production includes an increasing number 


of wheeled machines for agricultural work and for a variety 


of tasks in industry. 


or crawler tractors of medium and high horsepower rating 
to meet the requirements of public works contracting, land 


reclamation, forestry and “ pioneer” work in all parts of 


the world. This article is concerned 


additions to British crawler tractors, the Vickers ** Vigor” 


and the Albion Cuthbertson ** Water Buffalo.” . 


Sa week, we visited the Scotswood 
Works, at Newcastle upon Tyne, where 
Vickers-Armstrongs (Tractors), Ltd., builds 
the ** Vigor ” and * Vikon ” tractors. During 
this visit, the company announced the receipt 
of a contract from the Ministry of Supply for 
sixty ‘* Vigor” tractors, with their associated 
equipment, which will be used by the Royal 
Engineers. Some of these tractors are already 
at work in difficult terrain overseas, as, for 
example, in the Malayan jungle, where the 
Royal Engineers are building a 64-mile 
length of road. Our title illustration shows 
a tractor fitted with overhead cable dozing 
equipment being used on a bank cutting job 
for this road. 

The Vickers ** Vigor” is powered by a 
Rolls-Royce six-cylinder, supercharged diesel 
engine, with dry-sump lubrication, which 
develops 180 belt horsepower at a governed 
speed of 1800 r.p.m. The crankcase and 
cylinder block are integral and are made of 
cast iron. The wet-surface cylinder liners 
are removable and the twin cast iron cylinder 
heads serve three cylinders each ; the fuel 
injectors are located in the tops of the cylinder 
heads. The tractor’s main frame is built of 





“Vise ** 


But it includes also many tracklaying 


with 


tractor powered by six-cylinder Rolls-Royce engine, which develops 180 belt horsepower. 
tractor is fitted with a hydraulic dozer blade and a rear control unit 
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two recent 


sin Steel plate ; it carries the front suspension 
unit, the engine and cooling system and 
completely encloses the dry sump and oil 
reservoir. Machined faces are provided ‘for 
the attachment of dozer equipment and the 
drawbar is anchored to a pivot bracket on 
the underside of the main frame. 

The suspension system has been designed 
to enable the full bottom-run of the tracks to 
be kept in constant contact with the ground. 
The system consists of eight large-diameter 
wheels which are linked in pairs, each pair 
oscillating on an individual pivot. The two 
front pivots are interconnected through a 
cross beam oscillating transversely beneath 
the main frame, while the two rear pivots 
have their centres on the reduction gear 
output shafts. By this arrangement, it is 
claimed, the weight of the hull is distributed 
evenly between the middle of the cross beam 
and the two rear track wheel and sprocket 
assemblies, thereby eliminating _ stresses. 
Excessive track tension is automatically 
countered by buffers which are attached to 
the track adjusters and act independently 
on the front wheels. The rear track wheel 
and sprocket assemblies incorporate the 
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final drives. The gear train of each drive 
is arranged so that the reacting torque, 
which tends to turn the whole housing round 
its central pivot, is exactly equal and opposite 
to the torque reaction exerted by the track 
on the sprocket. The rear suspension units 
are thus free to mould the tracks to the 
surface of the ground. Each wheel, it should 
be added, is insulated by two rubber rings 
separating the rim from the hub. The object 
of these mountings, which allow a deflection 
of up to #in under load, is, of course, to 
damp out the high-frequency vibrations 
which would otherwise be _ transmitted 
through the body of the tractor. In the 
sprocket wheels there are four rubber rings 
to separate the outet wheel from the hub. 
The length of the tracks on the ground is 
Sft 8in, the area of ground contact (with 
standard 22in wide track shoes) being 4756 
square inches, and the ground bearing 
pressure 7°41b per square inch. Each pair 
of links in the track assembly is pressed on 
to a sleeve and interlocked with the preceding 
pair of links by a pin which is passed through 
the sleeve and pressed into the preceding 
link bosses. Rubber seals, situated at each 
end of the sleeves, imprison the lubricating 
oil which is forced round the pins during the 
initial assembly of the tracks. The tread- 
plates are bolted to the links. Two removable 
master pins are provided in each track so that, 
should it be necessary to take a track off the 
machine, one master pin is always accessible. 
The tractor’s six-speed gearbox is in prin- 
ciple two gearboxes built into one. The 
upper layer provides high, low and reverse- 
gear ratios, and the lower set gives three 
relative speeds for each particular ratio. 
This combination permits six forward speeds 
between 2-18 and 9-73 m.p.h. and two reverse 
speeds. In the full-torque transmission unit, 
which is the tractor’s standard equipment, 
each final drive comprises two large gear 
wheels, of identical size, which mesh with an 
idler gear. These gears maintain a constant 
balance between the torque on the drive and 
that exerted by the track on the sprocket. 
The steering clutches convey the drive 
through a series of toothed friction discs ; 
when a clutch is released, its discs separate 
instantly and, when engaged, the pressure of 
thirty springs ensures immediate take-up. 
Clutch-release is actuated by an automatic, 
hydraulic servo system controlled by the 
Steering levers; a seven-cylinder pump, 
driven from the gearbox, gives constant 
oil pressure throughout the system. The 
steering brakes are operated independently 
by the steering levers, there being also an 
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over-riding foot pedal which allows both 
brakes to be applied simultaneously. 

As an alternative to the six-speed gear- 
box, a Rolls-Royce Twin Disc torque 
converter and a Vickers three-speed gearbox 
can be installed in the * Vigor” tractor. This 
unit provides an infinitely-variable torque- 
ratio transmission train. The gearbox pro- 
vides three forward speeds of 4°66, 6:4 


and 8-8 m.p.h., and a reverse speed of 





The latest *‘ Water Buffalo *’ is powered by a 150 

b.h.p. Leyland engine. This tractor has been designed 

to pull barges or ‘* slipes *’ (with payloads of up to 
28 tons) through swamps 


5-15 m.p.h. The hydraulic torque con- 
verter comprises three principal parts, 
namely, a housing which is integral with the 
engine-clutch housing, an impeller and a 
turbine wheel. The impeller, which is driven 
by the engine through a_pedal-operated, 
single-dise clutch, gives a circular motion to 
the fluid in the converter, while the fluid, in 
turn, rotates the turbine wheel. The turbine 
wheel is connected to the gearbox by a 
coupling shaft. 

Several items of associated equipment for 


A standard *“*Water Buffalo’’ for work on soft and marsh lands. 
unit of this tractor is a 75 b.h.p. Albion diesel engine 
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operation by the “ Vigor” tractor are pro- 
duced by Vickers-Armstrongs (Tractors), 
Ltd. They include scrapers, dozers, rippers, 
winches and compaction rollers. An accom- 
panying illustration shows the tractor fitted 
with a dozer and equipped with a rear 
control unit. This assembly comprises twin 
spur-gear-driven drums, each having a capa- 
city of 220ft by tin cable. The drums are 
controlled by a combined clutch and brake 
mechanism, the brakes being automatically 
applied when the clutches are released. The 
drive is taken from the rear end of the gear- 
box. 


THE * WATER BUFFALO” 

For work in swamps and similar terrain 
where conventional crawler tractors could 
not be expected to operate successfully, the 
“Water Buffalo ’” was designed a few years 
ago by James A. Cuthbertson, Ltd., Biggar, 
Scotland, in conjunction with Albion Motors, 
Ltd. Reclamation and drainage work on 
Scottish hill lands which was undertaken by 
the designer, Mr. J. A. Cuthbertson, empha- 
sised the need for a machine capable of 
traversing swamps and at the same time 
hauling heavy loads of equipment. Two 
important design factors of the “* Water 
Buffalo ”’ are its flexible rubber track and its 
watertight steel hull which keeps the engine, 
transmission and steering dry even in a 4ft 
depth of water and, additionally, prevents 
the tractor from sinking when stationary. 
The track fitted to the standard ‘ Water 
Buffalo’ is 36in wide ; it gives exceptional 
adhesion by “enveloping” the ground surface 
instead of riding the high spots, the ground 
pressure obtained being about 24 Ib per 
square inch. One of our illustrations shows 
a standard “*‘Water Buffalo” (THE ENGINEER, 
July 13, 1956) which is fitted with a four- 
cylinder, 75 b.h.p. Albion diesel engine. 

Recently, we were present at the trials of 
the latest “* Water Buffalo.” This is a much 
bigger machine which has been designed for 
the Shell-B.P. Petroleum Development Com- 
pany of Nigeria, Ltd. 

The tractor is required 
mainly for the trans- 
port of heavy oil drill- 
ing equipment and 
materials into the 
heart of the Niger 
Delta swamp lands. 
The new “ Water 
Buffalo,” which is 
illustrated herewith, is 
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23ft long and weighs about 


just over : 
It is powered by a six-cylinder 


24 tons. 


Leyland engine, which develops 150 b.h.p. 
at 2000 r.p.m., the maximum torque being 
The engine is fitted 


450 Ib-ft at 1100 r.p.m. 


The track of the new ‘* Water Buffalo ’’ is 48in wide, 
exerting a ground pressure of not more than 2 Ib per 
square inch 


with a five-speed ** Pneumo-cyclic ”’ gearbox 
(see THE ENGINEER, November 20, 1953) 
and centrifugal clutch. 

The watertight hull of the new tractor is 
built of sheet steel, there being removable 
covers for inspection and servicing of the 
engine. An amphibian body can be fitted to 
the hull to enable the tractor to float in free 
water. The tractor is supported on two 
large unsprung idler wheels at the rear and 
ten idler wheels (five on each side) on sprung 
crank axle assemblies. These axle assemblies 
are able to move vertically under the weight 
of the tractor on the tracks, and thus keep 
the tracks in contact with the ground. The 
forward moving part of the track, between 
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The new “‘ Water Buffalo ’’ hauling a “‘ slipe ’’ through marsh land 
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the rear idler wheel and the front driving 
sprocket, is supported by four small idler 
wheels. Power from the engine is taken 
through the gearbox to a cardan shaft which 
transmits it to a distribution gearbox, where 
the drive divides into two parts. The power 
is then controlled by two independently 
operated clutch and brake mechanisms, each 
driving one track only, through a worm 
drive to a spur gear final drive. 

The most important part of the “ Water 
Buffalo ” is the 48in wide tracks which, like 
the tracks of the smaller machine, have no 
conventional link pins and bushes. The 
track links are joined by flexible rubber pads 
which are moulded round a series of wire 
linked ferrules to take the track bolts. The 
drive sprocket is at the front so that the track 
top is in tension and the bottom run is 
therefore free to mould itself closely to the 
ground undulations. An accompanying 
illustration shows the track arrangement. 
For these 48in wide tracks, it is claimed that 
they have a tread “ far lighter than a man,” 
exerting a ground pressure of only about 2 Ib 
per square inch. 

A hydraulically operated dozer blade has 
been fitted to the tractor to enable it to make 
its way through virgin country, forest land 
and swamps. But, of course, this dozing 
equipment is for making preliminary roads 
in normally inaccessible areas ; the machine 
is not primarily designed as an earth mover 
to compete with conventional crawler 
tractors. 

To enable the ** Water Buffalo ” to perform 
various operations required in oil exploration 
surveys, as well as the erection and transport 
of drilling rigs, an oil field winch and gin 
pole assembly have been fitted at the rear. 
With this winch and gin pole, a lifting capacity 
of up to 10 tons can be obtained. The winch 
is specially geared to enable the lifting and 
transport of drilling rig components, and 
has a sufficiently low operating speed to 
assist in the erection of these components 
when being used as a crane. Another 
interesting point about the new tractor is 
that it can be fitted with a capstan winch, 
designed to run at track speed in all gears. 
This means that in land conditions, where the 
surface of the land is unable to transmit the 
drawbar pull exerted by the tractor, the winch 
can be used as an additional means to gain 
the necessary tractive effort. By a special 
arrangement on the winch, the tractor can 
run on a permanent cable, when, for example, 
a section of free water is encountered, where 
the tracks of the tractor cannot assist in 
propulsion. Furthermore, for exceptionally 
high drawbar pulls in soft conditions, the 
winch and tracks are operated together 
to pull any implements or loads. In 
order that the machine can be handled 
satisfactorily by semi-skilled labour, all the 
controls, including steering, braking and 
operating the capstan winch and gin pole 
winch are by compressed air. 

The new “ Water Buffalo ” is being shipped 
to Nigeria with two amphibious trailers or 
** slipes,” one having a payload of 28 tons 
and the other of 10 tons. It has been found 
that the most satisfactory method of trans- 
porting loads by the ‘* Water Buffalo *’ is by 
these slipes, which are pulled behind the 
machine. The slipes can be fully amphibian 
when loaded, so that the loads can be trans- 
ported by water as well as land, and all of 
them are fitted with large aircraft wheels, 
which protrude approximately 9in below the 
base. When on hard ground, the slipe 
runs on wheels, and when on soft ground the 
wheels penetrate 9in into the surface so that 
the base of the slipe takes up and spreads 
the load to give a very low ground pressure. 
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New Radio Transmitters at Ongar 


EVEN new high-frequency transmitters were 

brought into operation at Ongar Radio Station, 
North Weald, Essex, on February 19. This is 
one of the principal transmitting stations in the 
Post Office overseas radio-telegraph services, 
handling public telegraph, international Telex, 
picture and leased telegraph traffic to most parts 
of the world by short-wave beam radio. 

The new transmitters were inaugurated on 
behalf of the Postmaster-General by Lord 
Chesham, who said that the principal reason for 
the world’s telegraph services was the public 
message service. Over 500 million words in 
about 25,000,000 messages were handled each 
year by the London station at Electra House. 
One-third of that very large volume of traffic 





mile from the * D”’ station in which the new 
equipment is installed, and remote monitoring is 
also provided. Types of transmission in use at 
Ongar include telex, teleprinter and cable code, 
automatic Morse and picture transmission ; 
telephony could be transmitted if required. 
Frequency-shift keying with a shift of 400 or 
800 c/s is employed for telegraphy, and the 
keying and single-sideband operation can be 
monitored on a spectrum analyser in the control 
room. 

Traffic is received from Electra House by land- 
line in the form of audio-frequency tones. These 
are converted in the receiving unit in the control 
room into positive and negative d.c. voltages for 
keying the transmitter drive units. From these 
a keyed radio-frequency 
of 3-1 Mc/s is fed into 
the appropriate stage of 
the first section of the 
S.T. and C. Type DS13D 
transmitter. 

The first transmitter 
section consists of six 
frequency - converter 
units, in each of which 
the output of a crystal- 
controiled oscillator is 
doubled and amplified 
preparatory to mixing 
with the keyed input 
from the drive unit in 
the balanced modulator 
Stage. Sum and dif- 
ference frequencies, now 
carrying the signal 
modulation, are passed 
to a preliminary linear 
amplifier, and then to 
the second transmitter 
section, comprising the 
main linear amplifier 
portion with low-power, 
penultimate and high- 
power sections. Negative 
feedback from the pen- 
ultimate to the low- 
power amplifier gives a 
high degree of linearity 
for reduction of noise 
and unwanted phase 
modulation. These 
characteristics enable 
each transmitter to carry 


Drive units (foreground) and new H.F. transmitters in ‘‘D” station at Ongar a number of channels 


originated and finished outside the United 
Kingdom, so that the London office could be 
considered as the hub of the world’s telegraph 
communications. The International Telex Ex- 
change was now handling more than 300,000 
calls a month, and forty-three long-distance 
radio circuits were on lease to business concerns 
for their own use. 

He foresaw that the radio service would be 
required for many years to supplement cable 
facilities, for not only would growing communica- 
tions requirements have to be met in the period 
while cables were being provided, but it was also 
a fact that the provision of communications by 
one method invariably seemed to lead to a 
demand for them in general. Lord Chesham 
then switched on the new transmitters by operat- 
ing a remote control push-button and handed to 
an operator a message of greeting addressed to 
H.R.H. the Duke of Edinburgh on _ board 
H.M.Y. “ Britannia,” which was transmitted via 
Singapore and Kraniji. 

The seven transmitters now brought into use 
have been designed and manufactured by 
Standard Telephones and Cables, Ltd., to Post 
Office specification. They operate on any of six 
frequencies in the band from 4 to 27-5 Mc/s 
(75m to 10:9m) and have a peak output power 
of 30kW. Starting, frequency-changing and 
shutting down are normally controlled remotely 
from the “C”’ station at Ongar, about half a 


simultaneously without 
mutual interference. Two grounded grid triodes 
are used in the final amplifier stage, elimi- 
nating the need for critical neutralising. The 
high-power valves are air-blast cooled, and 
the hot air can be recirculated to heat the 
buildings. 

The transmitters feed into rhombic aerials, 
mounted in pairs one above the other on the 
same masts. Selection of any pre-set frequency 
in the transmitter automatically causes its out- 
put to be connected to the appropriate aerial. 
A frequency change by remote control takes less 
than a minute, or an average of twelve seconds if 
effected locally. For each change the mechan- 
ism drives until a balance is secured in a bridge 
network and is then arrested. Provision i$ also 
made by independent switching for using alterna- 
tive aerial arrangements at the same frequency 
so that signals may be beamed by the most 
suitable path according to time of day and 
other conditions. 

Power supplies are taken from the public 
mains at 11kV. Two English Electric 750kVA 
diesel-alternator sets with compressed air start- 
ing have been installed recently for standby 
supplies, and the power house is equipped also 
with a 12:5kVA set consisting of an Armstrong- 
Siddeley engine Griving a Crompton Parkinson 
alternator with ““ Magnicon”’ exciter, which starts 
automatically in case of mains failure to maintain 
a supply for station lighting at 240V. 
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Book Reviews 


Progress in Non-Destructive Testing. Edited 
by E. G. STANFORD and J. H. FEARON. 
Heywood and Co., Ltd., Ingersoll House, 
9, Kingsway, London, W.C.2. Price 60s. 

PERIODIC progress reviews of various special- 
ised fields of science and technology are now 
an established feature of the modern litera- 
ture and are invaluable in providing a digest 
of the voluminous information in any one field 
and in leading the reader to marginal fields 
of potential interest. For these reasons this 
first volume of a proposed series of reviews 
of progress in non-destructive testing will be 
welcomed by many, but particularly by 
physicists concerned with research and 
development work in this field. The title of 
this book however may be misleading to 
engineers and technologists seeking practical] 
guidance in the selection and application of 
new or modified non-destructive testing and 
quality control techniques. This the review 
does not set out to do, and while three and 
possibly a fourth of the eight articles contain 
material of direct technological significance, 
the contributions are mainly from physicists 
not directly involved in industrial non- 
destructive testing and deal primarily with 
fundamental physical aspects and physical 
significance of the various techniques. While 
the editors state their position clearly in the 
cover statement and in their foreword it is a 
pity they were not able to adopt a title which 
would indicate more clearly the nature of 
the contents of the book. Again the editors’ 
wide interpretation of the term “ non- 
destructive *’ will not be generally accepted 
and laboratory tests involving the prepara- 
tion of a specimen test piece or coupon 
samples are no more non-destructive in the 
technological sense than tests of mechanical 
properties or chemical analysis, though it 
may well be that such physical tests, if they 
prove significant, could be developed for 
true non-destructive testing and quality 
control of production material. 

The first article presents an excellent 
review of factors controlling the sensitivity 
and scope of various X-ray fluoroscopic 
techniques of flaw detection, when used under 
controlled laboratory conditions, and pro- 
ceeds to compare these techniques with the 
present and potential performance of systems 
involving the use of electronic image intensi- 
fiers. On the basis of comparison adopted 
these newer techniques appear to present 
only a small gain in sensitivity, though they 
do enable greater thicknesses of material to 
be examined. However, the author does not 
emphasise sufficiently the considerable advan- 
tage that these techniques provide in indus- 
trial inspection where the conditions of 
operation may not compare with those in a 
research laboratory and where maximum 
sensitivity may not be the chief criterion. 

The article on the stress wave propagation 
aspects of ultrasonic flaw detection presents 
a clear statement of the classical theory of 
the propagation of plane elastic waves and 
their reflection and refraction at boundaries. 
It is clearly not yet possible to present any 
other theoretical treatment and the author is 
thus able to give only a qualitative descrip- 
tion of the behaviour of transient pulses of 
finite width. The most interesting part of 
this article covers the author's own experi- 
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mental work on the pressure amplitude dis- 
tribution in primary ultrasonic beams. 

The third article, by an American author, 
deals with electromagnetic or eddy current 
testing and presents a very detailed dis- 
cussion and analysis of such basic aspects as 
electromagnetic induction, skin effect, the 
physical parameters determining the imped- 
ance of test coils and of the problems of signal 
analysis. It has the unwarranted distinction 
of being by far the longest article in the book 
and could usefully have been reduced con- 
siderably. It deals with the theoretical 
aspects very thoroughly and presents clearly 
the theoretical variations of the X/R imped- 
ance plots with variations in material 
properties including permeability for ferro- 
magnetic materials. The discussion of the 
practical applications in production is 
disappointing and one would like to see a 
more detailed description of practical tech- 
niques and more particularly of practical 
procedures for the application of a technique 
which is all too frequently suspect because of 
its misuse. It is disconcerting to find the 
author stating that in precipitation hardening 
alloys the resistivity decreases on ageing. 
This is certainly not true for the early stages 
of hardening of some of the aluminium alloys. 

The assembled data in the article on 
neutron radiography are very useful, par- 
ticularly the absorption data and data on 
non-reactor sources of neutrons. The latter 
data may encourage workers outside the 
atomic energy field to study these techniques 
and so establish their full potentialities, but 
it is clear from this article that the principal 
limitation lies in the lack of suitable sensitive 
recording media. It would have been useful 
if the author had given some indication of 
any significant radiation damage effects if 
these are relevant. 

The article on the applications and inter- 
pretation of damping capacity measurements 
gives a brief survey of laboratory applications 
of these techniques to a very wide range of 
materials including metals and alloys, plastics, 
semi-conductors, ferro-magnetic and ferro- 
electric materials and ferrites. While these 
techniques in their present form cannot be 
regarded technologically as non-destructive 
testing methods they present such valuable 
approaches to the study of structural varia- 
tions in materials that they may well lead to 
the development of tests suitable for applica- 
tion in production. 

The article on thermal conductivity 
measurements describes a number of 
techniques which are essentially established 
laboratory methods, but also introduces 
a thermal comparator developed by the 
author which promises to be useful in a 
number of industrial applications. One 
application in particular which has hitherto 
caused some difficulty, namely, the depth of 
the hardened layer in case-hardened steels, 
may well be resolved by this method. 

Two other articles, one on medical non- 
destructive testing and the other on nuclear 
magnetic resonance, while extremely interest- 
ing are somewhat out of context in a book 
of this title. 

While one may criticise the inclusion of 
some of the articles and the omission of 
others, notably X-ray fluorescence analysis, 
this book is commended as providing a 
valuable and up-to-date source of informa- 
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tion and references on the physical aspects of 
some techniques of current or potential 
importance in the assessment of materials. 


Missile Engineering Handbook. By C. W. 
BESSERER. D. Van Nostrand Company, 
Ltd., 358, Kensington High Street, London, 
W.14. Price 109s. 

THis is one volume of a series of nine under 
the general title of Principles of Guided 
Missile Design. The other eight are intended 
to cover various specialised aspects of the 
subject in a manner suitable for giving 
graduate level readers a comprehensive 
grounding in the techniques and practice 
involved. At the same time an effort has 
been made to link the different volumes 
through the “ weapon system ” concept and 
to some degree the present volume forms an 
important part of this link. 

It is quite definitely a handbook for those 
who are already familiar with one or more 
divisions of missile design and in no way a 
text book which can be used to develop an 
ab initio understanding of the subject. It is 
packed full of data and facts which are relev- 
ant to missile design, performance and oper- 
ation. These facts are recorded in ten chap- 
ters which, apart from those to be expected 
on aerodynamics, propulsion, materials, 
structures and electronics, also include pro- 
perties of the atmosphere, environmental 
data, reliability, space flight data, and a 
glossary. All are treated in a complete 
and concise form and where tables or graphs 
are given, these are adequate to permit 
accurate figures to be read from them. It is 
probable that the specialist will not find much 
in the chapter dealing with his speciality 
which will be of great value to him, but it is 
almost certain that he will find much in the 
remainder of the book which can help to tie 
in both the features which are obviously 
associated and those which are less clearly so. 
There is, of course, a good deal of material 
which is purely of U.S.A. interest, such as 
the lists of specification numbers, military 
nomenclature systems, and manufacturing 
treatments. It is also important to bear in 
mind that Americans still use the Fahrenheit 
temperature and heat units, although prac- 
tically all missile work here is based on 
Centigrade units. 

A section of the book which will be found 
of great value to almost everybody is the 
glossary of 160 pages. It contains both 
simple and abstruse terms, abbreviations and 
colloquial expressions, all of which are 
explained in admirable fashion. Some of 
them are Americanised words, such as 
‘“unitization”’ and others are coined. A 
good deal of amusement can be obtained by 
merely comparing the literal meanings with 
the definitions given of such words as, for 
example, ** backscratcher ” and “ tail grab.” 

All the data included are, of course, unclas- 
sified, but it is surprising what a vast amount 
is available in the open literature when it is 
collected and collated as here. It is certainly 
adequate for preparing preliminary design 
Studies or assessing the importance of any 
selected parameters. Even average human 
dimensions are all given and the space 
limitations for installing crew are illustrated. 
Analysis methods are all tabulated and they 
are particularly useful in giving the non- 
specialist an appreciation of the various 
features and problems of a design. 
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Hydraulic Turbines, Their Design and Equip- 
ment. By PROFESSOR MIROSLAV NECHLEBA, 
Dr. Tech.M.E. Artia-Prague. Constable 


and Co., Ltd., 10-12, Orange Street, 
London, W.C.2. Price 45s. 
PROFESSOR NECHLEBA of the Hydraulic 


Machinery Institute at the Slovak Technical 
University in Bratislava, is best known in 
Western Europe for his original high-head 
Kaplan designs, but this inexpensive treatise 
in English and references to others in the 
bibliography, reveal the scope of his work on 
hydraulic turbines. The last English text 
books on hydraulic turbines by Gelpke and 
Van Cleve (1911), and Daugherty (1920), 
together with classical French and German 
works such as Tenot (1935), Thomann 
(1935) and Camerer (1924) on turbines and 
Fabritz (1940) on governing are now out of 
date and a new one has long been needed. 
Elementary mathematical methods provide 
theoretical approaches to hydraulic questions 
and special attention is given to mechanical 
design and numerical examples which make 
the book of great value to designing engineers, 
draughtsmen and students. A brief review 
of the four parts into which the book is 
divided will show the nature of the problems 
which are dealt with. 

Part | is devoted to fundamental hydraulic 
turbine theory and covers in 122 pages forces 
and moments in stationary-revolving ducts 
and output control illustrated by diagrams 
and drawings of Francis, Propeller, Kaplan 
and Pelton turbines. The sections con- 
cerned with hydraulic similarity, specific 
velocities and specific speed and their relation 
to efficiency variations in terms of turbine 
dimensions and head and subsequently to 
generalised topographical performance dia- 
grams based on unit values will be welcomed 
by the non-specialist engineer. They embrace 
the theory of the Moody and Camerer step- 
up formula and mention Hutton’s work on 
Kaplans. Friction, shock and discharge 
losses are introduced in the algebraic and 
geometrical analysis of runner inlet/outlet 
triangles and their application to Francis 
and Kaplan turbines. 

In Part IL of 300 pages Francis turbines set 
the basic pattern for consideration of the 
hydraulic and mechanical design of ele- 
ments, such as spiral casing, guide apparatus 
and draught tube, which are common to ail 
reaction turbines. The one- or two-dimen- 
sional theory as well as meridional flow fields, 
velocity triangles, constant circulation and 
conformal representation are used for low 
and high specific speed Francis runner design 
to determine inlet/outlet diameters and edge 
position, blade and passage shape and dimen- 
sions, and the influence of the draught tube 
and oblique guide vane discharge, all of which 
are correlated into a blade layout procedure 
illustrated by numerical examples. 

An original analysis of blade strength 
based on applied forces and stresses, replaces 
the empirical Camerer and Thomann for- 
mule. Other essentially hydraulic/mechan- 
ical problems such as labyrinth leakage 
losses, shaft loads and critical speeds are 
analysed mathematically and coupled with 
empirical formula where applicable. The 
shape and number of guide vanes and their 
resultant open and closed position moments 
are calculated in terms of their minimum loss 
and constant contraction profile character- 
istics. The controlling mechanism is elegantiy 
analysed mathematically to ascertain the 
guide vane and regulating ring mechanical 
design loads. Finally the spiral casing shape 
in association with the stayvanes and guide 


vanes are examined from the standpoint of 


hydraulic theory and the treatment extended 


to the loading, stressing and dimensioning of 
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these components, together with the inner 
and outer covers. It would seem from the 
cavitation theory outlined that research is 
being concentrated on mechanical fatigue, 
intercrystalline corrosion and similitude of 
model and prototype cavitation. 

The theoretical design of propeller and 
Kaplan turbine runners utilising the proper- 
ties of NACA Report 460 Aerofoils extended 
to lattice system conditions is a notable 
addition. The turbine space shape, embrac- 
ing the runner hub, chamber, cover and guide 
vanes are studied in relation to meridional 
flow fields and surface velocity diagrams to 
ascertain the number of blades and hub 
ratio in terms of head and specific speed. 
Blade and shaft stresses, hydraulic thrust, 
hub, bearing, shaft and inner cover design, 
are skilfully and concisely analysed. Shal- 
nev’s work is used to explain blade flow 
stability and blade gap cavitation. 

Ing. M. Druckmuller gives a competent 
treatment of Pelton turbines in some sixty 
pages covering specific speed, jet and wheel 
diameter and bucket design with an analysis 
of jet and centrifugal forces in relation to lug 
and bolt dimensions. The active forces 
concerned with the hydraulic and/or spring- 
loaded operating mechanism design for the 
needle, nozzle and deflector dimensions are 
also calculated. 

Part III on turbine equipment includes a 
valuable section on governors and their 
auxiliaries and the principles of servomotors, 
differential contro) valves, restoring mech- 
anisms, speed sensitive devices and electrical 
drives. A further section based on Nech- 
leba’s Theory of Indirect Speed Control 
(1952), briefly introduces the problems of 
speed and pressure regulation, stability and 
matching of machine and governor character- 
istics to network requirements. A chapter 
by Ing. J. Urban on thrust and guide bearings 
outlines hydro-dynamic lubrication theory 
with illustrations of actual designs and 
references to segment and collar materials, 
oil characteristics, generator brackets and 
oil/water cooling arrangements. The section 
on pipeline and surge chamber questions and 
the fundamental approach to waterhammer 
theory using the Schnyder Bergeron diagrams 
and Schoklitsch’s graphical method will 
attract the attention of turbine and governor 
designers since it should make immediate 
reference to advanced texts unnecessary for 
preliminary work. 

Part IV deals, in five pages, with the 
principal aspects of commissioning a unit 
for the first time and methods of flow 
measurement. 

The book makes many references to 
Russian and Czechoslovak publications and 
gives an interesting glimpse of Eastern 
European designs and the extent to which 
western techniques are being applied. It is 
printed in Czechoslovakia in ciear type with 
admirable diagrams and drawings and is 
adequately indexed. The excellent transla- 
tion is marred only by a few minor but dis- 
tracting errors, correction of which would 
give easier understanding of an otherwise 
outstanding and welcome contribution to 
the long neglected field of hydraulic turbine 
literature. 


Examples of Student and Graduate Appren- 
ticeship Schemes in Mechanical Engineer- 
ing. THE INSTITUTION OF MECHANICAL 
ENGINEERS, 1, Birdcage Walk, West- 
minster, London, S.W.1. 

THIS is a brochure prepared by the Institution 

of Mechanical Engineers primarily to provide 

information for headmasters of schools, 
youth employment officers and parents about 
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engineering apprenticeship schemes in mech- 
anical engineering. Definitions are given of 
what is meant by student apprentices and 
graduate apprentices and the kinds of 
“sandwich” schemes are described. For 
the rest the publication consists of tabular 
matter listing the firms offering apprentice- 
ships, the firms’ products and the age limits 
and entrance standards for the two kinds of 
apprenticeship, duration of the apprenticeship 
and in the case of student apprenticeships 
details of day release, &c., whether the course 
is of the sandwich variety and what qualifi- 
cation it leads to. 


Hochwertiges Gusseisen (Grauguss). By 
EUGEN Piwowarsky. Second edition. 
Springer - Verlag, _ Berlin - Wilmersdorf, 
Heidelberger Platz, 3. Price DM.135. 

THIS important standard work on cast iron 
made its first appearance in its second, com- 
pletely revised edition, in 1951, and after 
having been out of print for several years has 
now been reprinted. The 1100-page work, 
condensed from a manuscript of originally 
1400 pages in order to keep the price within 
acceptable limits, deals comprehensively with 
the physical and chemical technoiogical 
properties of cast iron, its structure, the 
effects of heat-treatment and corrosion, and 
protection against the latter, hot and cold 
plastic working, welding, production of cast 
iron in the cupola and other furnaces, and 
casting. Extensive chapters are devoted to 
alloy irons and cast irons with spheroidal 
graphite. The fact that this book is again 
available will be welcomed by many. 


Books Received 


Crushing and Grinding. Compiled by W. H. Bickle. 
H. M. Stationery Office. Price 35s. 

Accelerators of lons and Electrons. By C. Simane. 
Constable and Co., Ltd., 10, Orange Street, London, 


W.C.2. Price 16s. 

Radiations and Matter. By André Berthelot. 
Leonard Hill (Books), Ltd., Eden Street, London, 
N.W.1. Price 25s. 

Cast Tools. By Z. Eminger and V. Koselev. 
Constable and Co., Ltd., 10, Orange Street 
London, W.C.2. Price 20s. 


Year Book of the Heating and Ventilating Industry. 
Technitrade Journals, Ltd., 8, Southampton Row, 
London, W.C.1. Price 10s. 6d. 


The Directory of Opportunities for Qualified Men, 
1959. Cornmarket Press, Ltd., 1, Lower James 
Street, London, W.1. Price 8s. 6d. 


Cores and Coremaking. By F. D. Roper. George 
Allen and Unwin, Ltd., Ruskin House, Museum 
Street, London, W.C.1. Price 21s. 


Bergbaumechanik. Sth Edition. By W. Ostermann. 
Springer-Verlag, Heidelberger Platz 3, Berlin- 
Wilmersdorf, Germany. Price DM.36. 

Introduction to Dock and Harbour Engineering. 
By Rolt Hammond. Thomas Nelson and Sons, Ltd., 
Parkside Works, Edinburgh, 9. Price 25s. 

Diesel Plant Operators Handbook. By A. K. L. 
McCrone. Sir Isaac Pitman and Sons, Ltd., Parker 
Street, Kingsway, London, W.C.2. Price 20s. 

Kinematisch-Getriebeanalytisches Praktikum. By 
Rudolf Beyer. Springer-Verlag, Heidelberger Platz 
3, Berlin-Wilmersdorf, Germany. Price DM.28.50. 

A First Year Engineering Drawing. Sixth edition. 
By A. C. Parkinson. Sir Isaac Pitman and Sons, 
Ltd., Parker Street, Kingsway, London, W.C.2. 
Price 9s. 

Grenzschichtforschung. lutam Symposium Freiburg] 
Br. 1957. Edited by H. Gortler. Springer-Verlag, 
Heidelberger Platz 3, Berlin-Wilmersdorf, Germany. 
Price DM.67.50. 

Progress in Nuclear Energy, Series 1, Vol. 2, 
Physics and Mathematics. Edited by D. J. Hughes, 
J. E. Sanders and J. Horowitz. Pergamon Press, 
Ltd., 4 and 5, Fitzroy Square, London, W.1. Price 
90s. 

Radiation Biology and 
Reviews in the Life Sciences. Edited by W. D. Claus. 
Addison-Wesley Publishing Company, Reading, 
Massachusetts, U.S.A., and Academic Books, Ltd., 
129, Queensway, London, W.2. Price 11.50 dollars. 


Medicine : Selected 
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PROFESSOR A. H. GIBSON 

Dr. ARNOLD HARTLEY GIBSON, whose 
death, we regret to record, occurred on 
February 17 at Alderley Edge, Cheshire, 
spent by far the greater part of his profes- 
sional career as a teacher of engineering. At 
the time of his death he was Emeritus Pro- 
fessor of Engineering in the University of 
Manchester, where he had graduated in 1903. 
Professor Gibson, who was in his eighty-first 
year, received his general education at 
Rishworth Grammar School, and _ then 
served an apprenticeship in mechanical 
engineering. After gaining his B.Sc. degree 
at Manchester, he was for a time head of the 
mathematics department at Salford Technical 
College, becoming subsequently an assistant 
lecturer in engineering and hydraulics at 
Manchester University. Gibson was awarded 
his doctorate in 1909, in which year he was 
appointed professor of engineering in the 
university of St. Andrews. He continued in 
that position until 1920, though he was away 
from St. Andrews during the first world war, 
serving with the Royal Field Artillery as a 
captain, and from 1916 to 1919 being officer- 
in-charge of aero-engine research at the 
Royal Aircraft Establishment. In 1920 he 
returned to Manchester University as Beyer 
Professor of Engineering, a post which he 
held until his retirement in 1949. 

Professor Gibson’s career will be primarily 
remembered for his contribution to the 
science of hydraulics. In fact, he studied 
under Osborne Reynolds at Manchester, and 
later on, as a professor, he was able to carry 
on the academic tradition of Reynolds’ 
researches at that university. Gibson's 
researches in hydraulics were prolific, cover- 
ing many aspects of that subject, and his 
writings are correspondingly varied and 
abundant. He will probably be most widely 
known for his textbook Hydraulics and Its 
Applications, which was first published in 
1908, and which, after undergoing many 
revisions and new editions, is still in demand 
to-day. Forty years is a considerable life for 
a textbook, and is, indeed, remarkable when 
it covers a subject in which rapid advance is 
being made. Until quite recent years, the 


book was the only comprehensive text of 
its kind, and it is unusual for the quantity of 


original research incorporated in its chapters. 
One of the principal fields of application of 
hydraulics, that of hydro-electric engineer- 
ing, was also a speciality of the professor's, 
and he edited a textbook on this subject which 
was a standard work for many years. He 
served on a Board of Trade committee which 
reported on the water power resources of the 
British Isles in 1921. 

Apart from a comprehensive contribution 
to the science of hydraulics generally, and 
one which undoubtedly raised the status of 
British study in that field, Professor Gibson 
was chiefly associated with hydraulic model 
research, particularly with tidal models. 
His best-known investigation was that of the 
Severn estuary, and of the effects of the 
proposed Severn barrage. His report on this 
work was published in 1933 after more than 
five years’ work ; we commented at the 


time that the report “formed a record of 


experiments with estuary models hitherto 
unparalleled, certainly in this country, and 
not, we believe, equatled in wealth of detail 
by any records published in other countries.” 


The principal model had a horizontal scale 
of | in 8500 and a vertical scale of | in 100 ; 
two problems especially discussed were the 
supply of silt and the effect of salinity. 
Professor Gibson was concerned with the 
Severn model investigations and similar ones 
arising from them involving models of the 
Dee, Mersey, Humber and Parrett estuaries, 
for the rest of his professional life. The 
success which he had with the investigations 
has since proved significant in influencing 
future trends in hydraulic engineering and 
in research with tidal models. 

Professor Gibson was a member of both 
the Institutions of Civil and Mechanical 
Engineers, and an LI.D. of St. Andrews and 
of Manchester Universities. His published 
works include a number of papers before the 
learned societies, principally the Institution 
of Civil Engineers, and he was awarded the 
Ewing medal, a Telford premium, and a 
Crampton prize by that Institution. 


A. G. M. MICHELL 

WE have learned with regret of the death 
of Mr. Anthony George Maldon Michell, 
which occurred at his home in Melbourne, 
Australia, on Tuesday, February 17. Mr. 
Michell, who was eighty-eight, is particularly 
well remembered for the outstanding con- 
tributions which he made during his long 
career aS an engineer to the theory and 
practice of lubrication. 

Mr. Michell’s education began in the 
State School, South Yarra, Victoria. At the 
age of fourteen he came to this country to 
attend the Perse School at Cambridge, follow- 
ing which he spent a year as a non-collegiate 
student of the University. During that year 
he attended lectures by J. J. Thomson and 
subsequently returned to Australia to study 
at the Melbourne University Engineering 
School. He started to practise as a consulting 
engineer in Melbourne in 1903, gaining 
experience in various aspects of hydraulic 
engineering. In the succeeding years, Mr. 
Michell was responsible for a number of 
inventions, including a water turbine, a 
viscometer and the thrust bearing with which 
his name has become prominently associated 
over the years. Another of his inventions 
was a crankless engine. 

Mr. Michell was the author of many tech- 
nical papers and books, the most recent of 
them being Lubrication, its Principles and 
Practice, which he completed in 1951. He 
was elected a Fellow of the Royal Society in 
1934 and in 1938 he received the Kermut 
Medal of the University of Melbourne. 
Four years later, on the unanimous recom- 
mendation of the council of the Institution of 
Mechanical Engineers, Mr. Michell was 
awarded the James Watt International Medal 
for “his outstanding achievements as a 
scientist, a mathematician of international 
fame, an inventor and a producer.” 


SIR GEORGE BEHARRELL 

Sik GEORGE BEHARRELL, who died at 
Harpenden, Hertfordshire, last Friday, Feb- 
ruary 20, was one of this country’s prominent 
industrialists. He was an authority on 
transport matters, spent many years in the 
rubber industry and, during both world wars, 
occupied important posts in Government 
service. Sir George was eighty-five. 


John George Beharrell was born at 
Almondbury, near Huddersfield, and began 
his education at King James’s School, 
Almondbury. He left there at the age of 
fifteen to join the clerical department of the 
North Eastern Railway at York, a post which 
he later relinquished in order to study at 
Leeds University. He subsequently returned 
to the North Eastern Railway Company and, 
by 1914, was assistant goods manager and 
commercial agent at York. In the following 
year, Sir George was appointed to the 
Ministry of Munitions as director of statistics 
and requirements and shortly afterwards 
went to France as assistant director-general 
of transportation. In the later stages of 
the first world war, Sir George was trans- 
ferred to the Admiralty as director of 
statistics, his work being primarily concerned 
with the U-boat menace to British shipping. 
After the war, Sir George (who was created a 
knight in 1919) joined the newly-formed 
Ministry of Transport as director-general of 
finance and statistics and in 1921 served as 
financial adviser to the Geddes committee on 
national expenditure. 

Sir George left the Civil Service in 1922 to 
join the Dunlop Rubber Company. He 
became managing director of the company in 
1923, chairman in 1937, and from 1949 
until 1957 was the company’s president. 
During his thirty-five years of service with 
Dunlop, Sir George filled many public 
offices, including president of the India 
Rubber Manufacturers Association, president 
of the Society of Motor Manufacturers and 
Traders, and president of the Federation of 
British Industries. In 1935, he served as 
chairman of the Sixth International Congress 
for Scientific Management and, in 1938, he 
was appointed to the Prime Minister’s Panel 
of Industrialists. During the second world 
war, Sir George was director-general of 
raw material controls at the Ministry of 
Supply. 


LUIGI EMANUELI 


SIGNOR LUIGI EMANUELI, a vice-president of 
the Pirelli Rubber Company, who pioneered 
the oil-filled high-voltage cable, died at his 
birthplace, Milan, on February 17, at the 
age of seventy-six. 

After graduating in electrical engineering 
at Milan Polytechnic, when he was twenty- 
three, Emanueli started work with the 
Pirelli Company. Two years later he pre- 
sented a paper at the Associazione Elettro- 
technica Italiana summarising his work on 
losses in dielectrics subjected to alternating 
potentials. He applied the results of these 
Studies to power cables and the measure- 
ments he made led him to discover the 
phenomenon of ionisation. In his work on 
insulating materials and, in particular, paper, 
he established the relationship between its 
porosity and its dielectric strength. He 
showed that this porosity could be turned to 
good account by impregnating paper insula- 
tion with certain compounds, thus reducing 
ionisation and increasing the dielectric 
strength, so that cables could be made to 
operate at much higher voltages than for- 
merly. Oil-impregnated paper proved to be a 
particularly effective insulant and the first 
oil-filled cable was put into commission 
shortly after his appointment as chief engineer 
of the Pirelli Company in Milan in 1917 at 
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the age of thirty-four. 
also became chief engineer of the associate 
Pirelli Company in Great Britain. 

Although most of Emanueli’s discoveries 
were of special application to power cables, 
he also did much pioneer work on telephone 


Two years later he 


and telegraph cables. For instance, in 1910 
he was responsible for the design and 
installation of a twin conductor continuously- 
loaded telephone cable linking Milan with a 
hydro-electric station 150 miles distant. 
Emanueli was president of the Associa- 
zione Elettrotechnica Italiana from 1933 to 
1935. In November last he became an 
honorary member of the American Institute 
of Electrical Engineers. Less than a month 
ago the council of the Institution of Electrical 
Engineers, London, announced that the 
thirty-seventh award of the Faraday Medal 
would be made to Emanueli for his out- 
standing contribution of inventions and new 
applications in electrical cables and particu- 
larly for his invention of the oil-filled cable. 


EF. G, OOX 

Mr. ERNEST FRANK GUELPH COX, who 
died at Torquay on February 17, aged 
seventy-five, was an acknowledged expert in 
the salvaging of sunken ships. He was the 
founder of Cox and Danks, Ltd. (now part 
of the Metal Industries group), a firm which 
was started in the 1920s when Mr. Cox was 
engaged in raising the scuttled German battle 
fleet in Scapa Flow. Mr. Cox was born at 
Wolverhampton and was trained as an 
electrical engineer. During the first world 
war he was engaged in munitions production, 
and in 1919 he entered the scrap metal trade. 
In 1922, Mr. Cox set up a shipbreaking yard 
at Queenborough, Kent, and subsequently 
purchased from the Government a 40,000-ton 
floating dock which had been handed over 
by Germany as reparations. 

“It is said that while this dock was being 
dismantled at Queenborough, Mr. Cox 
decided it would be ideal equipment for 
raising the scuttled German warships from 
Scapa Flow. The floating dock was there- 
upon towed the 700 miles to Scapa and 
redesigned and converted to a floating work- 
shop. By this time, Mr. Cox had negotiated 
with the Admiralty for the purchase of the 
German ships. The first lot to be acquired 
consisted of twenty-six destroyers and two 
battleships, and the first vessel which Mr. Cox 
raised from Scapa was a destroyer of about 
800 tons, a task which took ten days. After 
dealing successfully with a number of the 
smaller craft, Mr. Cox turned his attention to 
the bigger ships ; one of his notable suc- 
cesses during that phase of the operation was 
the raising of the battle cruiser “* Moltke ” 
which was upside down on the bottom. 
It was decided to attempt to raise her by 
using compressed air. It was discovered, 
however, after the first attempt had failed, that 
it was necessary to distribute the air on the 
port and starboard side, as required, for the 
ship to be raised successfully. For this pur- 
pose, lofty airlocks were erected on the ship's 
bottom to give access to the interior so that 
the longitudinal bulkheads could be made 
watertight. 

Several accounté of these salvage opera- 
tions were printed in our columns at the 
time they were carried out, between 1924 
and 1929. A detailed description of the 
difficulties and ingenuity of the enterprise 
was given by Mr. Cox himself in December, 
1932. when he delivered to the Institution of 
Mechanical Engineers the Thomas Lowe 
Gray Lecture entitled ** Eight Years’ Salvage 
Work at Scapa Flow.” 
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An Engineering Application of 
Reinforced Resin 


By J. C. NEWSON* 


The author considers that the application of reinforced resin in heavy engineering 


Should depend on practical tests to assess its suitability. 


Unsuitable applications, 


often involving arduous conditions, have resulted in a prejudice against the material. 
In this article, he explains his firm’s development programme for one application, 


namely, the construction of water boxes for power station condensers. 


The use 


of reinforced resins in this application gives appreciable weight reduction and 

improved hydraulic characteristics, but these advantages are incidental to the 

main purpose behind the use of the new material, which is the elimination of 

graphitic corrosion. The programme extends to water boxes for the condenser of a 
120M W turbo-alternator set. 


HE entry of reinforced resins into industry 

in this country can be truly said to have 
taken place in about 1947. For some four or 
five years applications were restricted to the 
aircraft and electronics industries, with some 
divergence into the realms of consumer 
products. Since these materials had their 
roots in the plastics industry, being non- 
metallic, their emergence has been through 
the channels of that industry and through 
approaches originally developed by plastics 
moulders and fabricators. The low physical 
strength, particularly at elevated tempera- 
tures, of plastics materials has generally pre- 
cluded their use in heavy engineering. For 
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W-= Weight of water. 
w~ Weight of reinforced resin box 
P = Test pressure. 


= Moments resulting from weight of cooling water, pipes and 
thrust due to thermal expansion. 


T=Thrust resulting from thermal expansion. 
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the main condenser and auxiliary condenser 
water boxes, and is particularly severe where 
water is used which has a high oxygen 
content. The problem is normally alleviated 
by the use of sacrificial electrodes or conven- 
tional protective coatings, but evidence exists 
which shows that if the latter, for any reason, 
break down, then attack is concentrated at 
the point of failure. 

There are in the C.E.G.B. few known cases 
of water boxes or piping in cooling water 
systems failing due to weakening by corro- 
sion. This is as a result of careful mainten- 
ance which ensures that components are 
replaced before failure actually occurs. 
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Loading diagram of typical main condenser water boxes 


this reason there appeared a gulf between the 
promoters of reinforced resin and potential 
users in the engineering industry. This 
obstacle can be overcome by assessing the 
physical characteristics of reinforced resins 
by “practical tests which reproduce condi- 
tions normally encountered in service—for 
example, where large and continuous loads 
exist or components are subjected to immer- 
sion for very long periods in reactive liquids. 
This article describes such an approach and 
how, over the course of some three years, 
reinforced resins were considered, tested and 
ultimately introduced to deal with a major 
problem in electricity generating installations. 

In 1955, a survey was commenced by the 
C.E.A. (now C.E.G.B.) to assess the effect of 
corrosion in the cooling water systems of 
turbo-alternator sets, particularly at coastal 
generating stations. The most serious aspect 
of this corrosion, known as graphitic corro- 
sion, takes place in the cast iron surfaces of 
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Main condenser water boxes are, however, 
an essential part of the system, and therefore 
involve a shut-down during replacement. 
The ideal solution appeared to be to find a 
material which was non-metallic and non- 
conductive and, therefore, not subject to 
electro-chemical corrosion in any form. The 
choice was very limited. Few such materials 
have sufficient inherent physical strength to 
contend with the very considerable loads 
which main condenser water boxes have to 
withstand. 

Reinforced resins were a possibility and 
sO approaches were made to the members of 
the industry with an engineering background 
who had gained some experience in the new 
materials. It was at this stage that the 
South Western Division of the C.E.A. 
decided to have made a number of boxes for 
auxiliary condensers. It was at the time 
obvious that conditions involved in such a 
box bore no relation to those which existed 
in a main condenser water box, but it was 
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The first (left) and second (right) prototype reinforced-resin main condenser return end water boxes fitted to a 30MW set 


felt that this experimental installation would 


give generating station engineers the feel of 


and would contribute some 


the material 


knowledge on the abrasion resistance of 


reinforced resins, and on any selective attack 
which might take place on the tube plates or 
tube ends. 

It is a very common mistake and one that 
has retarded the introduction of reinforced 
resins into the engineering industry that an 
initial application has been selected for the 
new materials which is extremely arduous, 
often where conventional materials have 
proved completely unsuitable. In conse- 
quence, the first attempt has failed, and a 
strong prejudice been created. In the case of 
the project under consideration, however, 
the small cooler boxes were installed in June, 
1957, and sufficient time has now elapsed to 
establish that at least the effect on the tube 
and tube plates has not been more severe 
than when cast iron boxes were employed. 
These boxes are still in operation at Piymouth 
“B” generating station and continue to 
give results which will, in the course of time, 
provide most valuable information. 


MAIN CONDENSER WATER BOXES 


To extend this work to main condenser 
boxes became logically the next problem. It 
was felt that the question of the material’s 
compatability with cooling water had been 
established and a station with formidable 
difficulties from graphitic corrosion was 
selected for the next stage of the experiment, 
viz.. the East Yelland station, which has six 
30MW sets, and is cooled with estuarine 
water. The condensers are two-pass, and 
are fitted therefore at one end with an inlet 
outlet box and at the other with a return end 
box. The design problems associated with the 
inlet/outlet box are much greater than those 
involved in the return end unit. As illustrated, 
at the inlet/outlet end, loads are sustained 
from five factors, while at the return end 
these are reduced to three, and the complica- 
tion of a division does not exist. 


Progress, it was once again decided, should 
be as prudent as possible, and the return 
end box was chosen for replacement. Since 
there is doubt about the creep characteristics 
of reinforced resin under heavy loads for 
long periods, on the basis of contemporary 
knowledge, a design was chosen which 
reduced risks in this direction to a minimum. 
It must be realised that to produce a casting 
in reinforced resins of this size and to these 
requirements was at the time unprecedented. 


Scale model of inlet/outlet box 


The familiar production of boat hulls of 
larger dimensions had little relationship, the 


working loads involved being entirely 
different. The three important questions 
were—could a casting of this size be produced 
at a price which would make the project 
economically feasible; could the site 
manipulation required be carried out ; and 
would the installed unit work ? The first 
prototype, intended to provide an answer to 
these questions, was put into service on 


September 27, 1957. In fact, this prototype 
box was satisfactory for all normal economic 
and operating requirements, but it failed 
under shock load on October 6, 1957. 

On analysis, it was recognised that although 
the damaged box could have been repaired, 
the lessons which had been learned were of 
such value that there was a considerable 
advantage to be gained in making a 
redesigned box. A second prototype was 
installed on August 26, 1958. Both of these 

installations are illus- 
trated herewith. 

After a hydraulic 
test at 40 1b per square 
inch had been applied 
and held on the second 
prototype, it was 
established that the 
maximum point de- 
flection was 0-116in. 
This was considered 
very satisfactory and 
the condenser has sub- 
sequently operated 
continuously under 
load. Before produc- 
tion of the second pro- 
totype was commenced 
aconsiderable develop- 
ment programme was 
instituted by the manu- 
facturers. The initial 
results from this, to- 
gether with the back- 

' ground knowledge 
which had become available, resulted in 
a decision by the Northern Project Group, 
C.E.G.B., to pursue this development 
and install both inlet/outlet and return 
end boxes on the 120MW sets under con- 
struction for Blythe “A” station. The 
manufacturers of the boxes undertook to 
construct a quarter-scale model of the 
inlet/outlet box for testing, even to destruc- 
tion, if necessary. The model is illustrated. 

This work was initiated in 1958, but it was 
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decided by July, 1958, that insufficient work 
could be done in the time, limited as it was 
by the commissioning date, to put the inlet 
outlet boxes in the classification of being a 
calculated risk. The return end boxes which 


had a diameter across the main flange of 


13ft were completed to schedule on August 31, 
1958. 


DEVELOPMENT OF DESIGN 
The development of design permitted by 
the use of reinforced resin in the case of water 
boxes has been very rapid. In the case of 
the return end this occupied three phases, as 
illustrated. The conventional design (a) 
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Stages of development, return end water boxes 


produced normally in cast iron had two bolt 
circles, one for mounting on to the tube plate, 
and one to permit removal of the cover. 
With increasing size the cover became so 
heavy that it was necessary to fit a hinge 
gear so that tube maintenance was not 
dependent on the station service crane being 
available. The first amended design (4) in 
reinforced resin eliminated the cover, as it 
was found that at the design weight a small 
auxiliary manual lifting gear could meet ail 
requirements. It is, with this design, prefer- 
able that the main flange fixing is on to studs 
so that removal of the box does not interfere 
with the joint between the tube plate and the 
shell. If shouldered studs are used the 
main flange of the box can be machined to 
accept the enlarged diameter. The final 
design of return end box (c) gives a unit one- 
sixth of the weight of cast iron which permits 
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Stages of development, inlet outlet boxes 


streamline flow and direct access to the tube 
ends, in addition to eliminating completely 
the possibility of graphitic corrosion. This 
method employs half the number of nuts and 
bolts otherwise required and only one main 
joint. 

The return end boxes gave considerably 
more scope for re-design, particularly when 
the shape of the boxes could be considered 
concurrently with the other controlling 
factors, the tube plate and feed water pipes. 

The cast iron inlet/outlet box (a) in the 
illustration on this page is identical in shape 
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to the return end box but with the addition 
of the ports and a division plate. To adapt 
reinforced resin to conventional tube plate 
design, the cleft design (+) was evolved. 
When provision was made for two lines of 
bolts across the tube plate the final stage 
could be reached (c). The advantages thus 
gained are that the box is in two units, each 
of which can be removed separately for tube 
servicing. Minimum turbulence is obtained 
and the weight reduced to one-seventh. There 
is a considerable manufacturing cost reduc- 
tion in the final stage, as relatively small, 
easily accessible castings are involved. 

The difficulty in making stress calculations 
on these complex shapes is apparent. This 
was increased by the heterogeneous nature 
of reinforced resin, which can give rise to 
considerable variation in strength. It was 
decided to eliminate this variable by carrying 
the principal loads through to a steel cage. 
This cage is fabricated of rectangular section 
members with the major axis normal to the 
surface of the finished shape, and it elimin- 
ated stresses, other than those caused by 
diaphragm loads, on the panels. In calculat- 
ing the section thickness of these panels it 
was decided to allow a working stress of 
2000 Ib per square inch in the grade of 
material used. The ultimate tensile strength 
of samples made in the laboratory was con- 
sistently above 12,000 Ib per square inch but 
this was reduced by a factor of 6 to allow for 
operation under wet conditions with a possi- 
bility of high temperatures, variable quality 
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Section showing construction for inlet/outlet box 


and complex stresses resulting from bending 
loads. The steel used has an ultimate tensile 
strength of 26 tons per square inch. The 
acceptance test is 20 tons per square inch and 
the welding technique gave consistent results 
of 20 tons per square inch. Reducing these 
figures by a safety factor of 4 gave a working 
stress of 5 tons per square inch. The com- 
posite construction is shown diagrammatic- 
ally above. 

Loads are transferred from the edge-on 
steel members to the steel reinforcing ring in 
the main flange by gusset plates. Manufac- 
ture is preceded by the production of scale 
models so that the shape can be developed 
and agreed. A mould or former is then 
made conforming to the inside shape of the 
box. Should one or two boxes only of the 
same shape be required, the mould would be 
of plaster. If larger numbers are required, 
the mould would itself be produced in 
reinforced resin. After the surface of the 
former has been treated to avoid adhesion 
with the casting, the initial layers of synthetic 
reinforcing and polyester resin are applied to 
a thickness of 0-lin, in the case of the box 
shown in the illustration. This is followed 
by glass fibre and polyester resin to a thick- 
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ness of 0-4in. The quantity of accelerator 
and catalyst added to the resin is adjusted to 
give a slow rate of cure at room temperature. 

When this stage has been completed and 
the casting semi-cured, the steel is fitted. As 
far as is possible the steel is prefabricated, but 
where this is not practicable, members are 
welded in position. During welding a thin 
metal plate is used between the steel frame 
and the casting to dissipate heat and avoid 
local burning. Gaps which exist between the 
steel and the first part of the casting are filled 
with a heavily loaded resin which also serves 
to provide a fillet at the point of contact. 
Glass fibre and resin is then applied locally 
over the steelwork and the general thickness 
is increased to a theoretical 0-9in. After 
partial curing the casting is removed from 
the mould. The release agent is removed 
from the surface of the main flange and the 
box lowered on to a wet resin and glass 
mixture prepared on a I5ft square ground 
steel slab. This produces a flat surface, 
requiring no further machining. The com- 
pleted box is then cured with hot air. It is at 
present customary for the drilling required 
to be carried out by the condenser manu- 
facturers as this must be related to the drilling 
of the tube plate. 





Kent Rerrnery.—A thermal reformer designed by 
the Kellogg International Corporation, London, has 
recently been placed on stream at the Kent refinery 
of the British Petroleum Company, Ltd. The thermal 
reformer, of 12,000 barrels per day capacity, is 
designed for single-pass thermal reforming of light 
or heavy naphtha fractions from Middle East crudes 
to produce a debutanised reformate of maximum 
research octane rating. Effluent from the reforming 
furnaces, of which there are two to ensure continuous 
operation, is separated in the main tower into heavy 
bottoms liquid and an overhead vapour product. 
The former is stripped of its lighter components to 
produce fuel oil, while the latter is clay treated to 
remove undesirable polymers and passed on for final 
fractionation in an after-fractionator, a debutaniser 
and a depropaniser. 

DEVELOPMENT PROJECTS IN AUSTRALIA.—The Aus- 

tralian Department of National Development has 
published a booklet (copies of which are available at 
Australia House, Strand, London, W.C.2) entitled 
Major Development Projects in Australia. \t gives 
details of major projects under construction in 
Australia at the end of last June, and also lists those 
new projects completed since 1956 when the previous 
edition of the booklet was published. Brief notes 
are given on the nature of each work, its purpose, the 
progress reached, the addresses of the responsible 
authorities, and, wherever possible, the estimated 
costs. A map shows the disposition of all works. 
Although only the most important works are 
included in the survey, the total number now des- 
cribed is 257. They are summarised under the head- 
ings of water conservation and supply and irrigation ; 
electricity generation; gas; railways; bridges ; 
ports ; airports ; and land settlement. Most of the 
works are being carried out by State government 
departments and “ instrumentalities.." However, 
some gas and land settlement undertakings are being 
carried out by private enterprise. Cost estimates 
not related to the annual expenditure—are available 
for 149 of the 179 works. It is estimated that these 
149 works will cost £760 million to complete. The 
Snowy Mountains hydro-electric scheme, with an esti- 
mated cost of £400 million, is mot included in this 
total. Types of undertakings of which the estimated 
cost is available and which are detailed in the pub- 
lication include the foilowing : Water conservation 
supply and irrigation, £2154 million electric 
generation, £415 million; railways, £63,000,000 ; 
ports, £47,500,000 ; bridges, £12,500,000 ; airports, 
£3,000,000 ; gas production, £3,000,000. The cost 
of major works in Australia which have been com- 
pleted in the two years since the last edition of the 
publication is estimated at £235 million. Amongst 
the works in progress at publication of the booklet 
were : Warragamba Dam to augment Sydney's water 
supply, £25,000,000 ; Mareeba-Dimbula irrigation 
scheme, North Queensland, £20,000,000; Lake 
Macquarie power stations near Newcastle, N.S.W., 
£60,000,000 (minimum cost); Hazelwood power 
station in Victoria, £100 million ; Melbourne- 
Wodonga rail standardisation, £10,000,000 ; first 
stage development of all-weather port at Port 
Kembla, N.S.W., £5,000,000 ; a similar project at 
Portland, Victoria, 5,000,000. 
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High-Voltage Laboratory for 
Power Cables 


A high-voltage laboratory has been set up to form an integral part of the new power 
cable works which is nearing completion by British Insulated Callender’s Cables, 
Ltd., at Erith, Kent. All the development and proving tests required by the power 
cable division will be concentrated at Erith in the new laboratory. The test equip- 
ment includes a 3-2MV impulse generator, a smaller impulse generator and an 
800kV power-frequency test set consisting of two 400KV transformers with con- 


trolled series resonance. Present and future requirements for tests on power cables 
operating at 400kV and above are well within the capacity of the laboratory. 


ITH the setting up of the power 

cables division of B.I.C.C. in 1955, it 
was decided to reorganise the cable-making 
activities of the company and concentrate 
the manufacture of power cables at Erith, 
Kent. Subsequently a development pro- 
gramme involving the rebuilding of the 
power cable works at Erith was put in hand, 
and is now well advanced. An important 
part of this development is the new high- 
voltage laboratory which is described and 
illustrated here and is now in operation. 

As an integral part of the new cable works, 
this laboratory is equipped for development 
tests and proving tests on power cables up 
to 400kV. The new laboratory, with its 
improved facilities, has more than enough 
capacity to handle all the power cable testing 
work formerly done at the two B.LC.C. 
laboratories at Prescot and Wood Lane. 


The Prescot laboratory has been closed and 
the high-voltage test equipment at Wood 
Lane (which has hitherto been much used by 
the company’s power cable division) will 


now be available exclusively for other 
research work, particularly on materials. 

The major items of new plant in the 
laboratory are a 3-2MV impulse generator 
and an 800kV a.c. testing set; the space 
required for these items and, in particular, 


clearances to walls and roof, was one of 
the major factors in determining the size of 


the building. Items of subsidiary equipment 
include two 200kV transformer test sets and 
a 640kV impulse generator. Soon this 
generator will be extended to 1280kV and 
a 76kV three-phase a.c. test set will be 
installed. 


THE LABORATORY BUILDING 


The building is 200ft long and 108ft wide 
and rises to a height of S8ft to the apex and 
37ft to the eaves. To arrange this structure 
and its heavy equipment on a marshy Thames- 
side site posed problems which were solved 
by using a system of reinforced concrete 
piles (sunk to depths of 26ft in some instances) 
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over the whole area occupied by the labora- 
tory. 

Portal frame construction was used for 
the main hall of the laboratory which has an 
unobstructed floor area (22,000 square feet) 
which is thought to be as large as that of 
any high-voltage laboratory in the world. 
There are no cranes in the building because 
the provision of interlocks and observation 
of high-voltage clearances would seriously 
restrict their operation. All lifting is done 
from a standardised form of frame scaffolding 
and lifting beam arrangement which can be 
rapidly erected to any required height. An 
example of frame scaffolding can be seen in 
Fig. 1. The roof frame carries a number of 
support points for suspending high-voltage 
busbars. 

Reinforced concrete, clad in double-skin 
asbestos with surrounding dado walls of 
brick, forms the main frame of the building. 
An infill of fibre-glass mat 2in thick is used 
to maintain the necessary level of thermal 
insulation for the building, which is heated 
by five heat exchangers drawing in fresh 
filtered air from outside and maintaining a 
slight pressure inside to reduce the ingress of 
dust. 

For the flooring use was made of structural 
concrete overlaid with a 4in-thick metal 
aggregate surface finish to provide the 
necessary hard-wearing qualities and dust- 
free conditions essential in a laboratory of 
this kind. It will carry a point load of 6 tons 
anywhere over the surface of the laboratory, 
and certain sections are strengthened to 
carry the added load of the test equipment. 
An area at one end of the building is arranged 
to carry a mobile load of 60 tons spread over 
four points. For convenience, the reinforcing 
steel over the whole floor is electrically 
welded together to provide a ground plane 
which is used as an electrical measurement 





Fig. 1—High-voltage laboratory as seen from control room, showing 800kV, 
and 3,200,000\ 


(background, left), 
generator (right) 


2MVA, 50 c/s testing set 


impulse 


Fig. 2—Nos. 1 and 2 transformer units of 800kV, 50 c/s a.c. testing set. In 
the foreground are the capacitor stack for control and voltage measurements 


(right), and standard condenser for power factor¥measurement (left) 
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reference, and it is tied to nine earthing points 
driven into the ground to a depth of approxi- 
mately 30ft. A separate earthing system is 
used for earthing all the electrical supplies 
and the frames of the supply equipment. A 
comprehensive system of cable trenches 
covered with chequer plates extends over the 
floor of the laboratory and on this is super- 
imposed rectangular metal trunking, set 
flush with the floor surface, for carrying 
instrumentation cables. 

To allow for the observation of corona 
under conditions of darkness, there are no 
external windows. Instead, the building is 
illuminated by twin 80W fluorescent lighting 
units, arranged in four rows down its length 
and providing an illumination of 10 to 12 
lumens. 

On three sides of the laboratory is a 10ft 
perimeter road, the fourth side being occupied 
by a number of cable entries which allow 
cables to be run out and buried in an adjacent 
field, to simulate working conditions. 


TEST ENCLOSURES 


Great flexibility in the disposition of test 
enclosures was an important requirement in 
the design of the laboratory, so that each 
major item of test equipment could supply at 
least two test enclosures. In the final layout 
at least seven tests can be carried out simul- 
taneously with the equipment provided. The 
test enclosures, having dimensions in mul- 
tiples of 10ft, can quickly be built, using 
standard fencing sections and posts placed 
in sockets set in the floor on a 10ft grid. 
Full safety interlock facilities and danger 
lights are included in each fencing section. 


IMPULSE TESTING EQUIPMENT 


The 3:2MV impulse generator (Fig. 1) is 
of two-column construction, having sixteen 
stages of 0-28 microfarad per stage rated at a 
voltage of 200kV, giving a total stored 
energy of 89-6kW-seconds from a generator 
capacity of 0-0175 microfarad. The gene- 
rator is provided with automatic tripping, 
ultra-violet-ray gap stabilisation, remote 
polarity changeover switchgear and a capaci- 
tance potential divider. Provision has been 
made to double the capacitance and, hence, 
the stored energy of the generator, if required, 
at a later date. The generator is charged 
through a moving-coil voltage regulator and 
oil-immersed metal rectifier set. 

A 1280kV impulse generator made by 
B.L.C.C. is also being provided and will 
consist of eight stages, 0-32 microfarad per 
stage, rated at a charging voltage of 160kV, 
and will deliver a total stored energy of 
32-8kW-seconds from a generator capacity 
of 0-04 microfarad. At present only four 
stages are completed. The generator is 
provided with remote polarity changeover 
switchgear and a resistive potential divider. 

Oscillograph recordings from both gener- 
ators are taken on transient recorders, built 
to a B.LC.C. specification and provided with 
means of automatic programmed control. 


A.C. TESTING TRANSFORMERS 


The 800kV a.c. test equipment consists of 
two 400kV transformers, capable of cascade 
or parallel operation and continuously rated 
at 2MVA either 400kV or 800kV, with an 
overload factor of 1:75 for periods of up to 
one half-hour. They operate with live 
tanks, which stand on insulating supports, 
the midpoint of each 400kV winding being 
connected to its own tank. Three-point 
support of the transformer tank is provided 
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Fig. 3—Control room overlooking high-voltage laboratory. There are eight desks in the form of double 
consoles housing the control and recording circuits 


by arranging the six insulating columns in 
three pairs with a steel beam across the top 
of each pair and a ball to take the thrust, at 
the mid point of each beam, as can be seen 
from Fig. 2. 

The transformers operate in a state of 
controlled series resonance (with tuning 
reactors in series with the capacitance of the 
cable) giving exceptionally wide stable test 
parameters coupled with good waveform and 
falling current at breakdown. The tuning 
reactors are situated in the main trans- 
former tanks and are driven through an 
insulated shaft which is coupled to a driving 
and remote indication unit in a small pit 
under the transformers. The excitation 
source for the resonant circuit is in the 
form of two 42kV feed transformers, con- 
tinuously rated at 1OOKVA each. 

The tuning of the transformers and regula- 
tion of the output voltage are so electrically 
coupled that the two units are kept in step 
when connected either in series or in parallel. 
Provision is made to maintain the output 
voltage of the sets constant and to keep the 
transformers and load capacitance in reson- 
ance by electronic means. Electronic circuits 
operating from a voltage source derived from 
capacitance dividers, rather than from the 
usual current source, are provided for fault 
detection. This method is used because the 
current in the transformer winding falls, as 
opposed to the usual rising characteristic, 
when the sample under test breaks down. 
The series resonance circuit maintains the 
supply power factor near to unity, with a 
consequent reduction in the load on the 
supply. 

The layout of the two transformers in 
relation to the building is such that a third 
transformer can be added at a later date, if 
required, to extend the testing voltage to 
1200kV at 3MVA continuous rating. In 
association with each transformer there is 
an oil header tank to take oil expansion 
from the transformer due to heating under 
test conditions. 

Also installed in the laboratory are two 
200kV, 400kVA transformer test sets, which 
were formerly used at the Prescot laboratory. 
These transformers are fed from regulators 
with reactor backing and operate in the 
parallel mode of resonance. Their control 
and measurement equipment has been modi- 
fied and brought up to modern standards. 

Another test set which will consist of three 
76kV, SOkVA transformers connected in a 
star bank is being installed; it will give a 
132kV, ISOkKVA three-phase supply. The 
instrumentation and control of this set 
follows conventional practice. 


VOLTAGE MEASUREMENT BY SPHERE GAP 


Very-high-voltage measurements can be 
made using a 2m sphere gap, which is 
provided with remote control and indication 
from the control room. The gap is arranged 
as a mobile base unit with fixed roof support 
for the top sphere. Mobile 25cm and 75cm 
sphere gaps (Fig. 1) are provided for measure- 
ment of voltages not requiring the use of the 
2m sphere gap. 


CONTROL ROOM 


To give full visibility over the whole 
operational floor area the control room 
(Fig. 3) for the various items of equipment 
in the laboratory is at first floor level and 
protrudes about S5ft into the laboratory. 
Observation windows of armour-plate glass 
are provided along the full 80ft of the 
control room length. Eight control desks, 
built in the form of double consoles, cater for 
the control of equipment and all electrical 
measurements. Each a.c. test transformer 
is provided with its own Schering bridge and 
each of the impulse generator desks is equip- 
ped with a sealed-tube transient recorder. 
Next to the control room are wet and dry 
photographic rooms, offices and an instru- 
ment workshop. 

Acoustic treatment is applied to the 
control room to reduce noise and reverbera- 
tion time to a satisfactory level. Tempera- 
ture and ventilation are maintained by a 
system of ducts set behind the ceiling, which 
provide warm cleaned air. The control 
room lighting is in the form of double and 
single 80W fluorescent units. 

The ground floor of the control and office 
block accommodates a switch and regulator 
room, store for consumable materials, oil 
processing room and jointing engineers’ 
office accommodation. 


ELECTRICITY SUPPLY 


The electricity supply to the laboratory is 
taken at 6-6kV through oil circuit breakers 
to a 75O0kVA, 6600/433V oil-cooled trans- 
former. Local distribution of supplies is 
taken through fused isolator panels to 
individual electrical loads. 

A ring main is provided in the laboratory 
to give services of 415V, 60A, three-phase 
neutral and earth and three 230V, 13A outlets 
at fifteen points around the laboratory. The 
main function of the 60A service is to 
operate ring-type current-loading  trans- 
formers and portable oil degasification 
plant. The lower current services are for 
small portable tools and similar appliances. 





SS PAT ES a Se 


WorK IN PROGRESS 

During a visit to the laboratory last week 
we were shown some interesting examples of 
work in progress. Much of the current work 
is concerned with the contract for the Kariba 
hydro-electric scheme, Rhodesia. We saw 
a high-voltage a.c. test on a 330kV sealing 
end porcelain for which the withstand require- 
ment is 555kV r.m.s. for one minute. In 
one test area a length of 330kV oil-filled 
cable installation was undergoing sphere gap 
calibration in preparation for impulse tests 
at 85 deg. Cent. as part of the approval tests 
required for the Kariba contract. Calibration 
was carried out at 1250kV, enabling the 
specified withstand level of 1500kV to be 
extrapolated. In another area a 330kV oil- 
filled cabie loop was being erected in prepara- 
tion for type approval tests, including power 
factor and temperature cyciing. 

Lengths of 330kV oil-fi.led cable suspended 
vertically from one of the scaffold structures 
were being drained of oil and then reim- 
pregnated in preparation for Kariba type 
approval tests. At Kariba the cable between 
the generating station and the switching 
station will be in a vertical shaft. After 
installation the cable will be drained, 
flushed with inert gas and then reimpregnated. 
The practical details have been worked out 
on a trial installation in a Kent quarry. 

Several improvements in 132kV impreg- 
nated-pressure-cable joints and terminations 
are being developed in the laboratory. 
Among the examples we saw were a sealing 
end containing a straight pressure equalisa- 
tion pipe instead of the spiral form at present in 
use ; nearby an installation was being erected 
for development testing of an improved 
design of straight joint. 

For 132kV oil-filled cables a new kind of 
termination, consisting of an cpoxy-resin 
sealing end, is under development for routine 
test use. 

A loop of 25kV, single-phase rubber- 
insulated cable for railway locomotive panto- 
graph connections was being prepared for 
d.c., a.c. loading cycle, and impulse tests. 

Nearby a loop of 25kV d.c. concentric, 
mineral-insulated, non-draining cable for 
use by the United Kingdom Atomic Energy 
Authority, Harwell, was being prepared for 
a.c. withstand, d.c., and impulse breakdown 
tests. 

We saw two examples of work on poly- 
thene-insulated power cables. In the first, 
a length of cable was being subjected to a 
repetitive cycle, being charged to 100kV 
and then discharged to earth every two 
seconds. In the second, routine ionisation 
testing was carried out on a production 
length of polythene-insulated cable to enable 
defects in the insulation to be detected and 
located. 

CONTRACTORS 

The work of building and equipping the 
high-voltage laboratory was carried out by 
the following firms :—Main building con- 
tractors, James Longley and Co., Ltd.; 
building consultants, Messrs. W. A. Atkins 
and Partners; 3-2MV impulse generator and 
800kV a.c. test equipment, Ferranti, Ltd.; 
switchgear and supply transformer, Brush 
Electrical Engineering Company,  Ltd.; 
regulators for 200kV transformers, Brentford 
Transformer Company, Ltd.; transient 
recorders, Sargrove Electronics, Lid.; 
capacitors in impulse generators and poten- 
tial dividers, capacitor division, British 
Insulated Callender’s Cables, Lid.; lighting, 
Electrical Installations, Ltd.; cables and 
wiring, British Insulated Callender’s Con- 
struction Company, Ltd., and B.1.C.C., 
Erith works, electrical department. 
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Ultrasonic Image Camera 


4n * ultra-sound ” (or ultrasonic) image camera which promises to be of consider- 
able use in engineering inspection and in medicine was described in a lecture by 
Dr. C. N. Smyth,* M.A., B.Sc. (Eng.), B.M., B.Ch., M.LE.E.. and Mr. J. F. 
Sayers,t Grad. 1.E.E., at a meeting of the Electronics and Communications Section 
of the Institution of Electrical Engineers on February 18. The ultra-sound camera 
is akin to a television camera except that its image-receiving surface is sound- 
sensitive ( piezo-electric) instead of light-sensitive ( photo-electric). The camera and 
viewing equipment described in the following résumé of the lecture were built 
hy the authors, with the support of the R. W. Paul Instrument Fund. in the Physics 
Department of the Northampton College of Advanced Technology, London. 


ITH the ultra-sound (or ultrasonic) 

camera described in this lecture, visual 
studies can be made of the internal structure 
of objects which are transparent to ultrasonic 
waves and are immersed in a suitable medium. 
In its uses this equipment is complementary 
to X-rays and to ultrasonic pulse-echo 
inspection methods. It has applications to 
the non-destructive testing of materials and 
engineering components and to medical 
diagnosis. 

The principle of the instrument (Fig. 1) is 
to immerse the object to be examined in a 
continuous-wave ultra-sound field and to 
form an ultra-sound image of diffraction 
pattern on a single piezo-electric plate. This 
piezo-electric plate is made the end wall or 
face of a scanning electron tube similar to 
that of a television camera. 

The ultra-sound vibration image falling 
upon the camera face produces a corres- 
ponding alternating piezo-electric voltage 
distribution, the magnitude of which is 
read off, point by point, by the scanning 
electron beam. At each point the camera 
provides an Output current proportional to 
the incident ultra-sound intensity, which, 
after amplification, modulates the brightness 
of a television reproducer scanned in sym- 
pathy with the camera. 

In the apparatus demonstrated at the 
lecture the camera face is an uncoated 
X-cut quartz crystal, lin in diameter and of 
half wave resonant thickness at 4 Mc/s. The 
tube is magnetically deflected and focused 
and the internal surface of the quartz crystal 
is scanned, at 50 lines per centimetre, 50 
frames per second, to provide cathode- 
potential stabilisation of the quartz surface. 

The ultra-sound “ illumination ” is switched 
on for alternate frames only, so that between 
each there is a change in charge distribution 
on the quartz and the picture can be repro- 
duced repeatedly and moving objects can be 
followed. The surface of the quartz becomes 
negatively charged from the arrival of elec- 
trons during positive half-cycles of the 
alternating piezo-electric voltage and is 
returned to cathode potential through the 
arrival of positive ions. 


CONSTRUCTION OF CAMERA TUBE 


The ultra-sound camera is simple to con- 
struct, comprising as it does only a 4-Scm 
diameter glass envelope, fitted at one end 
with a cathode-ray tube gun and zirconium 
getter wire and, at the other end, an ion-trap 
gauze and the quartz-plate *‘ Araldite ”- 
cemented to the glass with an intervening 
annulus of non-magnetic steel to maintain an 
orthogonal electric field in the decelerating 
space. 

The * Araldite’ cement is cured as the 
tube is baked for out-gassing. The com- 
ponents secured by “ Araldite ’’ are lapped 


* University College Hospital Medical School. 
+ Northampton College of Advanced Technology, London. 


so that very little resin surface is exposed to 
the vacuum. Tubes made by this technique 
four years ago still have a_ satisfactory 
vacuum. 


CHOICE OF PIEZO-ELECTRIC MATERIAL 

The possibility that a single piece of piezo- 
electric material would, if damped by a 
liquid, sustain a varying vibration intensity 
distribution over its surface in sympathy 
with the driving-force distribution, rather 
than resonate as a whole, was first suggested 
by Sokolov. He proposed to use such a 
transducer with mechanical or electron scan- 
ning, but no realistic details of his electron 
scanning method became available. 

The choice of the material for a camera is 
governed by the following factors : it must 
be non-porous and strong enough to form the 
end wall of the vacuum envelope or be 
suitable for acoustically binding to the end 
wall. It must withstand temperatures of at 
least 200 deg. Cent. during the process of tube 
manufacture. Until recently quartz was the 
only suitable material. A 2-Scm diameter 
disc, 0:07cm thick, edge-mounted, has a 
50 per cent margin of safety against implosion 
from atmospheric pressure. Unfortunately, 
quartz is very anisotropic and the thermal 
expansion in two directions at right angles 
differs by as much as 2:1. It can only 
therefore be secured to metal or glass with 
resilient cements such as epoxy resin. The 
vapour pressure of the epoxy resins leads to 
limitations in the design of the camera 
electron system. 

Quartz has a good piezo-electric sensitivity, 
producing at 4 Mc/s a camera face voltage 
of 150mV for an incident sound intensity of 
luW per square centimetre. In the absence 
of interfering effects from the scanning system 
the sensitivity would be limited by noise at 
about 10-°W per square centimetre. At these 
low sound levels there is no danger of damage 
to biological tissues. Much of the authors’ 
work has been done at about 10-°W per 
square centimetre. 

The Q-factor of quartz damped on one 
surface by a liquid is reduced to about 18, 
under which conditions there is little loss of 
image resolving power due to multiple 
internal reflections. The first interference 
fringe or halo is more than 20 dB below the 
main signal. The resolution has been deter- 
mined both practically and by direct measure- 
ment and is about 0-5mm at 4 Mc's. With 
thicker crystals working at the third-harmonic 
mode the resolution is only slightly reduced. 
Cameras are operated in the resonant or 
near resonant condition in order to produce 
strain in the quartz, one surface of which is 
free. 

REMOVING NEGATIVE CHARGE FROM 
INSULATING PIEZO-ELECTRIC SURFACE 


During the scanning frame in which the 
ultra-sound source is “on” electrons arrive 

















Fig. 1—The ultrasonic camera and inspection tank mounted on a slotted angle trolley. 
The test object and lens can also be seen. 


end of the tank is the ultrasonic transducer. 
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On the right-hand 
To the left of 


the camera is a cabinet containing the scanning generator 


at the insulating surface during positive half- 
cycles of the piezo-electric alternating poten- 
tial until the surface is negatively charged to 
their peak value. The outer surface of the 
quartz plate rests against a conducting elec- 
trode, transparent to sound, and is earthed at 
sound frequency (4 Mc's) but not at the 
output signal range of frequencies (0-2 Mc;s). 
The current flow to this electrode is the output 
signal from the camera shown, although the 
returning gun beam current would be equally 
suitable. The static charge produced on the 
quartz must be removed before the camera 
can again repeat the same picture. 

The camera tube contains residual gas at a 
pressure of about 10-*mm Hg, the scanning 
beam consists of a mixed pencil of ions and 
electrons. If an ion-trap mesh is placed 
about Icm from the quartz, only ions pro- 
duced in this space will be able to reach the 
quartz, and they will be uniformly distributed 
over the scanned area. The number of 
electrons greatly exceeds the number of ions. 
When the surface of the quartz is positively 
charged it collects negative charge pre- 
dominantly from the electrons, and when it is 
negatively charged it collects positively 
charged ions only. A mixed beam therefore 
stabilises the surface at cathode potential. 
To make the times of the charging and dis- 
charging frames equal, the beam current is 
increased during alternate frames in order to 
provide enough ion current in the time 
available. 

Jon recharging provides a very uniform 
cathode-potential stabilisation and also 
greatly simplifies the camera design because 
no mosaic or other surface treatment is 
required for the piezo-electric plate surface. 
Further, a very high vacuum is not required. 

Other methods to remove the negative 
charge are : 

(a) High-voltage scanning to produce a 
secondary emission coefficient greater than 
unity. This leaves the surface very positive, 
and a further frame scan with a high-current 
low-voltage beam is necessary to restore 
the cathode-potential-stabilisation condition 
before the picture can be repeated. 

(b) Conducting films. Attempts to pro- 


duce such films uniformly were not successful, 
although photo-conducting selenium which 
would intermittently remove the charge 
during a brief period of illumination showed 
promise for further development. 

The technique of using photo-emission to 
remove the charge is not possible in the 
presence of epoxy-resin vapour, but more 
recent work using titanium ionisation pumps 
shows that this may not be an obstacle in the 
future. 


ULTRA-SOUND OPTICAL SYSTEM 


The instrument has been used only with 
“Perspex” and ** Polystyrene”’ lenses in 
water medium. Convergent lenses are bicon- 
cave discs. The ones demonstrated are 
10cm in diameter and 10cm to 20cm focal 
length. They have elliptically generated 
surfaces. They are not bloomed, although 
the use of plastics loaded with metal powders 
has been considered for this purpose. Plane- 
wave sound sources were employed in the 
demonstration, but some improvement in 
definition at the expense of sensitivity can 
be obtained with non-directional illumination. 
Interference patterns and _ standing-wave 
effects can give rise to distortions of the 
image, and may be reduced by the avoidance 
of parallel reflecting interfaces, by the use of 
non-reflecting supports, and by employing 
frequency-modulated or white (amplified 
noise) sound for the illumination. 
LIMITATIONS AND POSSIBLE FUTURE 

DEVELOPMENTS 

The camera-sensitive surface is limited in 
size by its ability to withstand atmospheric 
pressure. As the tube end is made thicker, 
the picture resolution decreases and no 
advantage is gained that lenses with greater 
magnification could not provide. This is 
true whether the crystal is supported on 
metal or not. However, metal is stronger 
than piezo-electric materials and can be made 
very thin, but it distorts on evacuation and the 
authors have not found a correspondingly 
pliable piezo-electric material which could 
be made adherent to the metal and yet stand 
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the distortion which would be produced 
during evacuation of the tube. Modern 
methods of spraying ceramics offer promise 
for the future. 

So long as cathode-potential stabilisation 
is employed as the means of signal detection, 
orthogonal low-voltage magnetic scanning 
is needed and induction of voltages into the 
signal circuit limits sensitivity. 

The authors have considered overcoming 
this latter difficulty by coating the piezo- 
electric plate with a photo-electric mosaic 
and scanning with a light pencil instead of an 
electron beam. With the use of titanium 
ion pumps the authors have prepared active 
and permanent photo-electric surfaces in 
the presence of epoxy-resin vapour, and it 
is possible that this line of development will 
come to be used. 

Employing secondary-emission stabilisation 
of the insulating surface (at o=1) the piezo- 
electric charge can be made to modulate the 
secondary-emission current. In recent months 
a camera of this kind, continuously pumped, 
has been described by Zeiss. 

Another alternative is to use piezo-electric 
plates outside a tube with a Charlotte plate 
window. 


OTHER KINDS OF CAMERA 

If sufficient intensity of sound is employed 
the ultra-sound image may be rendered 
visible by optical interference or Schlieren 
methods (Zeiss), by the alignment of alu- 
minium flakes dispersed in oil or by their 
direct heating effect on a thermionic cathode 
screen (Pohlman). Suckling has investigated 
the mechanical scanning method of quartz 





Figs. 2 and 3—{ Upper) Image of perforated zinc sheet 
produced at 1 Mc's; holes at 3mm centres. (Lower) 
Ultrasonic photograph taken at 4 Mc/s in water bath 
with ‘* Perspex ’’ lens. The black spot in the white 
area shows a cavity in a 2in block of aluminium 


plates, first suggested by Sokolov, with con- 
siderable success. 

Some examples of work done with the 
author’s ultrasonic camera are illustrated in the 
photographs reproduced here. The main 
purpose of Fig. 2 is to demonstrate the 
resolution and sensitivity of the instrument ; 
it shows the image at | Mc/s of a perforated 
zine sheet having holes at 3mm centres. In 
Fig. 3 the dark spot in the lighter area repre- 
sents a cavity in a 2in block of aluminium. 
Both photographs were taken with a “ Per- 
spex’”’ lens in a water bath. 

Other demonstrations given by the authors 
during the recent I.E.E. lecture showed how 
the instrument could be used to identify 
defects in welds and bonded materials. 
Ultrasonic radiation patterns from surface 
flaws were also shown. An_ interesting 
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example of defective bonding consisted of a 
part of a printed circuit ; the bonding defect 
was clearly shown by the ultrasonic technique 
but was not revealed by the normal radio- 
graphic examination. The authors also 
showed several examples of the building up 
of composite pictures of larger engineering 
objects and of medical specimens. 

It is submitted that, even in its present 
form, the instrument demonstrates the value 
of a new technique, and has practical applica- 
tion in the field of non-destructive testing 
where it is speedier than radiology and 
sensitive to elastic discontinuities which 
affect the strength of materials and cannot be 
revealed except by: acoustic means. In 
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comparison with pulse-echo ultrasonic flaw 
detection it delineates the shape and orienta- 
tion of flaws and enables their significance 
to be judged. 

On the medical side its practical value has 
yet to be decided. It avoids the dangers of 
radiation methods, but larger cameras are 
necessary before it can find many useful 
applications. It holds promise for the better 
inspection of soft body tissues, of masses in 
the abdomen or breast, for watching the feeta! 
heart during the strains of labour, and for 
investigating growths near the radiation- 
sensitive gonads. Once the instrument 
becomes available as an industrial tool it may 
well find further applications. 


Fusegear Testing Facilities 


HEN undertaking development of a new 

range of switch and fusegear, the Revo 
Electric Company, Ltd., Tipton, Staffs, decided 
to provide facilities for short-circuit testing from 
which the design staff could gain important infor- 
mation as work proceeded. In this way it has 
become possible to submit equipment for inde- 
pendent test and certification at one of the 
recognised A.S.T.A. stations in the knowledge 
that all necessary steps to meet the required 
rating have been taken already 

Special importance was attached to working 
out a test procedure and designing equipment to 
give the required programme automatically, so 
that the product design staff could concentrate on 
their economic function of improving the end 
product unhampered by the need to improvise 
experimental methods. An electronic control 
system has been devised to initiate in their proper 
sequence and timing all the steps of the short- 
circuit test proper, which more commonly are 
governed by a pendulum or falling weight. The 
whole project has been planned and carried out 
entirely within the resources of the Revo Electric 
Company, Ltd. 

The new B.S. 3036, which replaces B.S. 88 
for semi-enclosed fuses, calls for three-phase 
testing, but considerable simplification can be 
made in auxiliary apparatus and recording 
instruments if testing is confined to single-phase 
operation. With the new Revo installation, 
allowances can be made in evaluating results to 
give very close reconciliation between single- 
phase and three-phase performance. 

Power for testing is derived from a 600kKVA 
alternator direct-coupled to a machine which was 
originally the driving motor but has been modified 
to serve as a dynamic braking generator and 
fiywheel, contributing in the latter capacity a 
stored mechanical energy of 1050ft-tons. This 
set was built by Laurence, Scott and Electro- 





Main alternator (left) and braking generator, with vee-belt drive from 130 h.p. 


motor (right background). 


motors, Ltd., and was designed originally for 
welding ships’ steel cable, giving an output of 
600kVA, continuous rating, at 800V_ single- 
phase, 50 c/s. It was found possible to rearrange 
the winding for 500V output without exceeding 
permissible values of excitation. The rotor 
windings of the former motor have been per- 
manently connected to a braking resistor and 
an exciter set has been installed which supplies 
78A at 300V to the stator when a circuit breaker 
is closed to initiate dynamic braking. By this 
means it is possible to bring the main set to a 
standstill in fifteen seconds, whereas without 
braking it would continue to rotate for some 
fifteen minutes. 

The original alternator exciter, with a rating of 
252A at 69V, was retained, and separately 
mounted alongside the dynamic braking exciter. 
Both excitation generators are driven by inde- 
pendent 30 h.p. a.c. motors. 

A new 130 h.p. a.c. motor was installed and 
coupled to the 600kVA alternator set by vee- 
belt drive with a ratio such that the terminal 
speed of the drive is 750 r.p.m., plus 7 per cent. 

Interlocks prevent the alternator from being 
run up until the braking exciter is in operation. 
Because of the severe starting conditions imposed 
by the inertia of the system, the starting arrange- 
ments for the alternator driving motor are such 
that accelerating time is reduced to the minimum. 
For this purpose, the output from a current 
transformer in the stator circuit is rectified, 
compared with a reference voltage and the 
difference passed through a d.c. amplifier feeding 
a servo-motor coupled to the liquid resistance 
starter. The reference voltage is preset, so that 
throughout the starting cycle the stator current is 
maintained at maximum permissible overload. 
On breaking the rotor circuit, the servo-motor 
automatically returns the liquid resistance to the 
fully “* out” position. 


The exciter sets are in the foreground 
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The alternator is connected to the station 
busbars through a Brush 25MVA oil-immersed 
circuit breaker fitted with an inverse time over- 
current relay for backing-up purposes. This 
breaker can be remotely controlled by a B.T.H. 
“ Thrustor..”” A bank of twelve 0-25 ohm 
resistors which can be connected in various 
groupings and a range of inductors are pro- 
vided in the test room for setting up to the 
prospective currents and power factors required 
for various tests. 

An adapted contact breaker mechanism on the 
end of the alternator shaft can be set by means 
of an adjustable cam to provide the reference 
from which the test cycle begins. Separation 
of the contacts sets an electronic timing circuit 
in action which causes the “ make” switch to 
close at the desired point on the voltage wave 
and allows the short-circuit to be maintained for 
up to 40 cycles. When the switch has dropped out, 
recovery voltage is maintained through a small 
h.r.c. fuse provided the fuse under test has 
successfully cleared the prospective current. The 
electromagnetic switch assembly was designed 
and built by the company. 

A three-unit control console provides all 
facilities for operating the machines and con- 
ducting tests from one position. The console, 
shown in the right-hand illustration, was designed 
and built by the company. 

Test current and voltages are displayed on a 
flat-face double-gun c.r. tube, the oscilloscope 
having built-in stabilised calibrating voltages for 
setting up and standardising the “current” 
amplifier and voltage traces. Oscillograph 
records are obtained on 35mm film by a camera 
with drive control interlocked with the circuitry 
of the control console so that the traces are 
centralised and the camera drive engaged at the 
appropriate intervals to minimise the use of 
film. Dark room facilities are provided so that a 
developed record may be examined within a few 
minutes of the actual test. 

In conducting a test, the alternator is accele- 
rated to overspeed and its drive motor is then 
disconnected from the line. This is followed by 
closing of the main circuit breaker. When the 
alternator has slowed sufficiently for its frequency 
to be 50 c/s, the test sequence is initiated and 
follows through its various steps automatically, 
as already described. Finally, the alternator is 
brought to rest by dynamic braking, regulated 
by controlling the braking exciter output. 

So far the equipment has been used only for 
testing rewirable fuses. At a demonstration on 
February 18, a 30A fuse was tested at 300A 
prospective current, 0-5 p.f., and the oscillogram 
showed the circuit to have been cleared in 114 
cycles. 

During the commissioning of the test station, 
calibration tests were performed up to 12,000A 
actual current at S5SOOV and at power factors 
down to 0-5 lagging on non-fusible links over a 
limited number of cycles. The performance of 
the whole station under these conditions was 
extremely satisfactory. 





Test control console, showing starter (left), sequence (centre) and drop-out 
(right) control units 
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Growing Demand for Water* 


CONCLUSIONS AND RECOMMENDATIONS OF 
CENTRAL ADVISORY WATER COMMITTEE 


WE are in no doubt that the rainfall in England 
and Wales is sufficient to ensure an adequate 
supply of water to all parts of the country 
provided that proper means of conservatidn and 
distribution are developed to keep pace with 
the growing demand. 

For the near future—up to 1965—-we consider 
that the development schemes prepared by the 
public water undertakers will enable them to meet 
demands likely to be made on them. This is 
not to say that temporary or local shortages will 
not recur from time to time, quite apart 
from more general shortages in very dry years 
(when maximum domestic demand and minimum 
supply tend to coincide), or that industries seek- 
ing new sites will find abundant supplies in any 
place they care to choose ; moreover, the esti- 
mates we have made necessarily assume that in 
any particular area the trend of consumption will 
follow approximately its present course, so that 
any significant deviation not foreseen at the 
present time could upset the balance. To make 
provision for full supply in conditions of extreme 
drought would require expenditure out of all 
proportion to the benefits obtained, and we have 
considered it right to proceed on a basis of 
average demand and ordinary dry year (i.e. not 
extreme drought) supply. 

We have had greater difficulty in assessing 
future requirements to be met from private 
sources because we have no complete census of 
such sources or of the total demand that must be, 
or is likely to be, met from them. The future 
pattern of supply will depend to some extent on 
the facilities offered to industry by public water 
undertakers, whose estimates make allowance 
for increasing demands from industry ; but until 
full information can be gathered—and we 
comment on this point below—forecasts are 
bound to be tentative. Nevertheless the esti- 
mates that it has been possible to make lead us to 
believe that in the shorter term the likely increase 
in demand can be met in each statistical area 
taken as a whole, although local difficulties may 
arise, particularly in districts relying on under- 
ground sources of supply. 

For the more distant future—after 1965—we 
are of the opinion that there need be no shortage 
of water in any part of England and Wales 
provided that : 

(i) development schemes are prepared well in 
advance of demand ; 

(ii) The necessary statutory powers and other 
authorisations are granted ; 

(iii) Capital investment is permitted on the 
requisite scale ; 

(iv) The location of industries which require 
large quantities of water is regulated with the 
water supply situation in mind. 

We emphasise that a satisfactory situation in 
the future must rest on the readiness of all con- 
cerned to regard water as a valuable commodity 
and to provide money and materials accordingly. 
We find some difficulty in predicting the requisite 
scale of investment by public water undertakers 
but trends suggest that the need is likely to be 
somewhat higher than the £35,000,000 a year at 
present-day costs forecast for the next few years 
because, among other reasons, new sources will 
be more difficult and costly to develop and water 
will have to be carried for longer distances. 

The estimates make no allowance for water 
for agricultural irrigation. Development in this 
field is not at present predictable but it is clear 
from present trends that irrigation is capable of 
putting a severe strain on the water resources of 
those parts of the country least able to stand up 
to increased demand. The subject requires 
further investigation which we are now under- 
taking. eee 


* Abstracted from Central Advisory Water Committee: Sub- 
Committee Report “ The Growing Demand for Water,”’ H.M. 
Stationery Office, price Is. 3d. 





The statistical information at present available 
on water consumption and resources is incom- 
plete, particularly as regards private supplies. 
Hydrological surveys by which comprehensive 
information could be obtained are long and 
expensive projects and there is little prospect of 
their being put in hand immediately on a country- 
wide scale. Nevertheless, in view of the contri- 
bution which such surveys could make to the 
study of supply and demand, we recommend that 
a start should be made in areas where the expected 
surplus of supply over demand is lowest. 

We recommend that all undertakers should 
operate an adequate waste prevention service. 

Little collated information is available on the 
economical use of water in industry. With the 
co-operation of the Federation of British 
Industries we have initiated an investigation the 
results of which we hope to give in a later report. 

We endorse the findings and recommendations 
of the Ministry of Health Committee on causes 
of increase in consumption of water and of 
the Research Committee of the Institution of 
Water Engineers on economies in the use of 
water for sanitation. 


Information on Water Resources* 


CONCLUSIONS AND RECOMMENDATIONS OF 
CENTRAL ADVISORY WATER COMMITTEE 


WE consider that there is a need for further 
investigation into hydrological relationships and 
for further inquiry into the uses of hydrological 
information generally, and we recommend that 
steps be taken to review the work at present 
being done on hydrological research and to 
determine how such work should be co-ordin- 
ated and what extensions or modifications may 
be desirable. 

We conclude, after studying the representations 


within the next two to three years. 

We also recommend that bodies with a legiti- 
mate interest should have access to outline river 
gauging schemes and that their views as to the 
siting of gauges should be taken into account at 
the formative stage. 

To facilitate the correlation of hydrological 
information and thereby enhance the value to 
users of such information we recommend that 
data on rainfall, surface water, and ground water 
should be presented on a common basis of 
river basin areas. 

On Publication.4a) We endorse the planned 
future content of “ British Rainfall’’ and the 
Surface Water Year Book. 

(b) With regard to the quality of surface water, 
we recommend that river boards should publish 
lists of places where samples are regularly taken 
for analysis and also, where reasonably practic- 
able, the analyses taken, or averages and extremes 
of them. 

(c) We recommend that the Geological Survey 
should resume publication of information on 
ground water. 

If there is legislation affecting the artificial 
recharge of aquifers, we recommend that it 
should contain provisions requiring that the 
quantity and quality of water returned to the 
ground should be measured and that records 
should be kept and be made available for 
inspection. 


Minimum-Cost Fighter 


THE United States Government has approved 
the development by the Northrop Corporation, 
Beverly Hills, California, of the multi-purpose 
fighter in the family of military aircraft stemming 
from the T-38 “ Talon” tandem trainer : the 





The mock-up of the new ‘* N-156F ’’ multi-purpose fighter 


made to us, that existing or proposed arrange- 
ments for the collection and interpretation of 
information, as described in the report, broadly 
meet the known need, although we recommend 
certain extensions of these activities, namely : 

(i) The more frequent inspection of rainfall 
Stations ; 

(ii) The more accurate recording of snowfall : 

(iii) Further recording in connection with 
ground water. 

Less than one-third of the proposed primary 
river gauging stations are as yet in operation, 
however, and we recommend that vigorous 
action be taken to set up the remainder 





* Abstracted from Central Advisory Water Committee: Sub- 
Committee Report on “Information on Water Resources.” 
H.M. Stationery Office. Price 1s. 3d. 


U.S. Air Force are beginning negotiations for 
contractual coverage of the development. The 
fighter is intended particularly for the N.A.T.O. 
and S.E.A.T.O. nations, being a light-weight 
aircraft of particular economy of operation and 
maintenance. The fighter version will have 
equivalent effectiveness to the Century Series 
fighters now operational, although its cost will 
be far lower : it will attain Mach 2 and operate 
from small and relatively unprepared airfields. 
Both interceptor and fighter-bomber roles wil] 
be encompassed by the single-seater. The two 
light-weight jet engines are installed in the tail 
and are virtually as accessible as if podded : the 
aircraft is so low that much of the servicing can 
be done without ladders or gantries. The fighter 
is designated the N-156 F. 
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Cleaning and Maintenance Equipment 


A FLoor Cart EXPERIMENTAL CENTRE has 
been established at the works of Progress 
(Universal), Ltd., at 590-594, Wandsworth Road, 
S.W.8. Its object is to provide a testing centre 
for various floors under everyday conditions. 
Sections of every standard kind of floor encoun- 
tered in offices, factories, hospitals, schools and 
institutions have been laid by twenty of the 
leading manufacturers. At the centre, they will 
be subjected to the normal heavy traffic of a 
general office and factory. 

Building managers, caretakers, housekeepers 
and cleaning contractors will be able to use the 
centre to examine alternative methods of treat- 
ment and maintenance for their own particular 
floors. These areas of floors will also be available 
for outside concerns to carry out experiments 
with different dressings and treatments, and for 
architects and builders to see the results of 
various methods of maintenance on any floor 
which may interest them. 

The Floor Care Experimental Centre was 
opened on Monday last on the occasion of the 
announcement of the production in the United 
Kingdom of the Progress ‘ Universal” floor 
machine, which is now made under licence from 
the Progress Company of Germany and the 
Swiss patentees. 

Progress (Universal), Ltd., has been granted 


Sump drainer cleaning sludge, swarf and oil from machine tool sump 


the rights to export from its U.K. production 
to all English-speaking countries, including the 
United States, as well as certain Continental 
markets. The company has already commenced 
to export machines to Canada and Africa, and 
has recently received an order from Australia 
for £50,000. 

The Progress “ Universal’’ has a circular 
brush which is given an epicyclic motion at 
about 2800 r.p.m. when running on a 50-cycle 
supply. There is little tendency for the machines 
to drift or pull, and one can be operated single- 
handed by a woman. Built-in suction eliminates 
the necessity for presweeping, other than of 
large litter. The machine has no gears or reduc- 
tion drive, and it is claimed that 6000 square feet 
of floor can be polished or buffed per hour, and 
4000 square feet scrubbed. The machine is light 
in weight (50 lb) for everyday duties, but addi- 
tional weights can be added to bring the total 
to 14 cwt for work such as removing impacted 
matter, scarifying or sanding. For scrubbing, a 
tank is clipped on to hold scrubbing fluid. 

A special model for hospitals has been 
developed with a disposable paper filter to 
minimise cross-infection when cleaning wards. 
A dry cleaning tool has been developed for the 
** Universal,’ which enables floors of most kinds 
to be damp scrubbed, which is particularly 
useful for removing obstinate heel marks from 
modern plastic floors. The “ Universal”’ is 
powered by a j h.p. induction motor manufac- 
tured by Brook Motors. 
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Progress (Universal), Ltd., also manufactures a 
sump drainer for draining the sumps of all 
classes of machine tools. This machine will 
remove wet or dry solids from inaccessible 
places, and will drain the sump of the most 
difficult machine tool in as little as twelve minutes. 
The unit has a 20 gallons capacity tank into 
which the contents of a sump are drawn by an 
impeller driven by a ? h.p. motor. A 10ft long, 
l4in diameter, reinforced flexible rubber hose, 
through which the dirty fluid is drawn into the 
tank, can be fitted with a variety of probe ends 
to enable the operator to reach into inaccessible 
places in a sump. 

The tank is mounted on a wheeled carriage and 
its contents can be drained through a large-bore 
tap. The sump drainer is an adaptation of the 
Progress ** Versatile,’ the combined wet and dry 
suction machine, which will dry floors after 
machine scrubbing. With the insertion of a 
filter it will deal with all heavy industrial suction 
cleaning, including boiler flues and chimneys. 


High-Speed Flash Tubes 


A series of new high-speed cathode-ray flash 
tubes, which produce a flash of the same order 
of intensity as a gas-filled electronic flash tube, 
such as is used in photography, has been 
announced by the electronics department of 
Ferranti, Ltd., Gem Mill, Oldham, Lancs. 
These tubes, known as 
the CL60 and CL70 
series, light up over their 
whole surface simultan- 
eously, in contrast to the 
normal behaviour of the 
cathode-ray tube, and 
enable 1,000,000 flashes 
per second to be obtain- 
ed. It is also possible to 
produce long flashes, and 
flashes which contain 
an internal fine structure 
consisting of a multi- 
plicity of smaller flashes. 
The new range is likely 
to be of value as high- 
speed stroboscopes and 
in high-speed photo- 
graphic work ; in the 
operation of high-speed 
photo-electric devices 
requiring short flashes of 
light, and for time 
marking on films and in 
Xerographic processes. 

Another possible ap- 
plication is to the meas- 
urement of short inter- 
vals of time or electrical 
pulses which occur in a 
random manner. A tube can be arranged to 
flash at the beginning and end of a given 
interval of time or pulse. Alternatively, two 
different coloured tubes could be used to mark 
the beginning and the end. Three types of 
tube are available. The CL60 series are 
triodes, 34in in diameter ; the CL70 series are 
miniaturised, lin in diameter, and the CEI series 
are diodes, 6in in diameter. Tubes can be made 
with phosphors of all colours, including ultra- 
violet and infra-red. It is also possible to produce 
** white ” light free from the spectral line structure 
associated with gas discharge lamps and extend- 
ing over specified spectral ranges. 


Elapsed Time Indicators 


THE elapsed time indicators manufactured by 
Cass and Philip, Ltd., Adeyfield, Herts, have 
now been developed to render them suitable for 
fitment to plant on which preventive maintenance 
is carried out on a running time basis. The 
instruments can be fitted on the plant itself 
because of their damage-resistant design: the 
movement is supported by four leaf springs of 
beryllium copper at intervals of 90 deg. inside a 
moulded polythene case, in the front of which 
the glass is sealed by a rubber ring. The poly- 
thene case is then mounted in a steel case ; the 
outer case is not part of the electric circuit, there 
being two insulated terminals on the back of the 
instrument. 

There are alternative information presenta- 
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tions. One has a sweep hand making one 
revolution an hour over a scale of minutes, and 
a counter reading up to 9999 hours. The other 
has the counters only, again to 9999, and a 
rotating tell-tale shows when the device is run- 
ning: this instrument runs on for about seven 
seconds after it is switched off. 

It is pointed out that these running time 
indicators can be fitted to oil engines that have 
electric oil pressure supervisory gear. 


Rapid Process Photography 

WE are advised by Polarizers (United King- 
dom), Ltd., 186, Acton Lane, Harlesden, London, 
N.W.10, that Polaroid Land film is now freely 
available for industrial, commercial and experi- 
mental uses. 

It may be recalled that in the Land process the 
camera is loaded initially with a pack, including 
film, chemicals and paper. Processing is per- 
formed in the camera immediately after exposing 
each negative, and takes from one to five minutes 
depending on the ambient temperature : thus 
eight exposures can be made in about seven 
minutes. The finished prints, which are, we are 
advised, as durable as prints made in the con- 
ventional way by illumination, can be either 
2}in by 34in or 34in by 44in. The normal film 
is panchromatic of A.S.A. 200 (35 deg. Scheiner) 
but speeds of A.S.A. 400 and A.S.A. 1000 are 
available. 

An import licence is at present required for 
Polaroid Land cameras in Great Britain. The 
Series 400 oscilloscope camera of J. Langham 
Thompson, Ltd., which employs the larger 
Polaroid film, is available in the normal way. 


Strip Chart Indicator-Recorder 


AN electronic high-speed strip chart indicator- 
recorder, developed originally for nuclear and 
other special applications, has been added to the 
general industrial range of instrumentation and 
control devices supplied by George Kent, Ltd., 
Luton, Beds. This instrument, known as the 
Mark 3 ** Multelec,”’ is available for the precision 
measurement of millivoltage, and also tempera- 
ture, In association with thermocouple, resistance 
thermometer or radiation pyrometer. 

Operating speed of the pointer is only two 
seconds for full-scale travel. A re-designed 
chart-drive unit permits variation of chart 
speeds from lin per hour to 4in per minute. 
Width of the chart and pen travel is 10in. A 


Multi-point instrument with 10in chart width 


high-gain amplifier covers a wide range of a.c. 
or d.c. input conditions. The amplifier, a 
sealed-unit servo-motor with built-in tacho- 
generator, and synchronous converter embodied 
in the instrument are available for other applica- 
tions as separate units. 

The Mark 3 “ Multelec ** is available in single- 
or multi-point (illustrated) form, with point-cycle 
times of five, ten or twenty seconds, depending 
on application, enabling up to sixteen variables 
consecutively to be measured and recorded with 
laboratory accuracy. Interchangeable plug-in- 
unit construction is combined with a high degree 
of accessibility and reduces the number of spare 
parts it is necessary to carry. 
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British Railways Locomotive Orders 


A NEW diesel-electric locomotive design in the 
Type 3 power class (1500-1750 h.p.) is included 
among orders totalling £16,250,000 announced 
by the British Transport Commission on Wed- 
nesday. This is a Cy—Cy locomotive of 1750 h.p. 
to be built by the English Electric Company, 
Ltd., forty-two of which have been ordered, 
thirty for the Eastern and twelve for the North 
Eastern Region of British Railways. Previous 
Type 3 orders have been for sixty-five locomotives 
of a B,-B, design rated at 1550 h.p., being built 
by the Birmingham Railway Carriage and 
Wagon Company, Ltd., with Sulzer diesel 
engines and Crompton Parkinson electrical equip- 
ment, for service in the Southern Region. 

The new English Electric Type 3 locomotive 
will weigh approximately 108 tons and will be 
powered by a twelve-cylinder CSVT engine. It 
will be geared for a maximum speed of 90 m.p.h. 
Construction of the mechanical parts will be 
shared between the Vulcan Foundry, Ltd., and 
Robert Stephenson and Hawthorns, Ltd., both 
members of the English Electric group of com- 
panies. With this order, the English Electric 
Company, Ltd., becomes the first manufacturer 
to build locomotives in all the original four 
British Railways diesel-electric power classifica- 
tions under the modernisation plan, plus the 
Type 5 “ Deltic *’ (3300 h.p.) developed by the 
company as a prototype and now being built 
for British Railways. 

The other contracts are repeat orders for designs 
already in hand, the largest (over £10,000,000) 
being for 137 more power equipments for instal- 
lation in Type 4 locomotives to be built by 
British Railways at Crewe and Derby. These 
equipments will be supplied by Crompton 
Parkinson, Ltd., as main contractor and will 
incorporate Sulzer 12L.DA28 engines and control 
gear by Allen West, Ltd. Since an earlier con- 
tract for ten of these Type 4 power equipments 
was placed with Crompton Parkinson, Ltd., the 
continuous output of the 12LDA28 engine has 
been raised to 2500 h.p. at 750 r.p.m. and a 
proportion of the new engines will be supplied 
at this rating, while the remainder will be rated 
at 2300 h.p. as in the earlier series. The engines 
will be manufactured in the Barrow works of 
Vickers-Armstrongs (Engineers), Ltd., and the 
pressure chargers in the Leavesden works of the 
de Havilland Engine Company, Ltd. Main 
generator ratings of 1531kW at an engine output 
of 2300 h.p. and 1637kW at 2500 h.p. are sub- 
stantially higher than has been seen in European 
practice so far for a locomotive with a single 
power unit. 

Repeat orders for complete locomotives to be 
supplied by contractors comprise seventeen 
Type | 800 h.p. B,-B, locomotives from the 
British Thomson-Houston Company, Ltd., 
mechanical parts to be built by the Clayton 
Equipment Company, Ltd., at Hatton, Derby; 
and thirty Type | 1000 h.p. By-By locomotives 
from the English Electric Company, Ltd. The 
foregoing orders total 226 locomotives or power 
equipments, and bring the total orders placed 
for main-line diesel locomotives under the 
modernisation plan to 881. Some 120 of these 
are now in service and it is hoped that this figure 
will be increased to some 500 main-line diesel 
locomotives by the end of the year. 


Liquefied Methane Carrier 


At the Canvey Island terminal, Essex, there 
was berthed last week the “ Methane Pioneer,” 
carrying the first cargo of liquid gas to be trans- 
ported by sea. The ship is owned and operated 
by British Methane, Ltd., a company formed by 
the Gas Council of Great Britain and Constock 
International Methane, Ltd., an American 
company which has been engaged on research 
and development work on this project for a 
considerable time. 

In recent years the cost and the shortage of 
carbonising coal has caused many concerns to 
install gas-from-oil plants and to consider the use 
of imported natural gas. Early work on river 
barges has been used to form the basis of solving 
the problem of sea transport and has resulted in 
the conversion of a ship to carry about 2000 tons 
of liquid natural gas at minus 258 deg. Fah. and 
at atmospheric pressure, thus enabling it to 
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occupy about one-six-hundredth of the space it 
occupies as a gas. This quantity of liquid gas is 
equivalent to 1,000,000 therms and will be trans- 
ferred to two 1000 tons insulated receiver tanks 
constructed at the terminal for the North Thames 
Gas Board, one by Whessoe, Ltd., and the other 
by the A.P.V. Company, Ltd. Both are SOft 
high by 5O0ft in diameter, and are of double 
skinned design, the inner skin being of NP5/6 
aluminium alloy. The liquid will be converted to 
gas under pressure and forwarded by pipeline to 
the Romford works of the Board, where it will be 
reformed into town gas. This pipeline, which 
was completed last year, has a diameter of 24in 
and is designed for a pressure of 275 Ib per square 
inch, at which the capacity is 5,000,000 cubic feet 
of gas. The pipeline, which was described in 
THE ENGINEER of February 7, 1958, links Shell- 
haven refinery with Romford and has an exten- 
sion to Canvey Island. 

The ship is a war-built standard vessel having 
a waterline length of 
320ft by SOft beam by 
39ft Ofin depth moulded, 
having a hold capacity 
of about 227,730 cubic 
feet bale and arranged 
with machinery aft. The 
Nordberg diesel  pro- 
pulsion machinery has 
been retained but is now 
supercharged, and the 
work of reconstructing 
the ship for its new duties 
has been the task of the 
Alabzma Dry Dock and 
Shipbuilding Company, 
Mobile. Apart from de- 
tail modifications, the 
principal reconstruction 
has involved the in- 
stallation of five tanks 
having a total capacity 
of 33,000 barrels of 
liquid methane and the 
associated refrigeration 
machinery to maintain 
the cargo at its cor- 
rect temperature. These 
containers are of welded 
aluminium alloy insu- 
lated with 12in of balsa wood and enclosed in a 
steel protective covering, and provision made for 
ensuring that the ship’s structural steelwork is 
maintained at normal ambient temperatures. It 
is understood that the “* Methane Pioneer ”’ will 
make a number of trial runs to assess the com- 
mercial possibilities and prove the technical 
arrangements after which, should the results 
prove successful, consideration will be given to 
the construction of larger ships of about 30,000 
tons deadweight specially designed for transport- 
ing a liquid cargo of 0-42 specific gravity at 
minus 258 deg. Fah. 


Ponders End Lock 


ON February 18, a new lock on the River Lee 
Navigation at Ponders End was opened by Sir 
Reginald Kerr, the general manager of British 
Waterways. The lock is referred to as a “* wide 
lock, its width being 184ft as against the 164ft 
of the old lock beside it, and it will allow 135-ton 
Lee barges to travel, for the first time, to the 
Brimsdown area of Enfield. 

The lock is generally of mass concrete con- 
struction, and has a length (sill to mitre) of 
85ft, an effective width of 18ft 6in, and a depth 
over the sill of 74ft. The “ head” is about 7ft. 
The two pairs of mitre gates are power operated, 
and have by-pass culverts in each wall of the lock. 

The movement of a lever in the control cabin 
on the “ island ** quay between the new and old 
locks is all that is necessary for the lock-keeper 
to move a gate or sluice. Hydraulic power is 
used, oil being pumped by a 5 h.p. electric motor 
drive to a maximum working pressure of 1000 Ib 
per square inch. The pump is linked by steel 
tubing to the gate and sluice mechanisms, each 
of which is activated by a double-acting piston 
in a 3in cylinder. 

The new lock was designed by Mr. V. H. Tripp. 
M.I.C.E., divisional engineer of British Water- 
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ways’ South Eastern Division, who also super- 
vised its construction by the contractor, A. E. 
Farr, Ltd. The work was completed in twelve 
months ; it involved the excavation of 5000 
cubic yards of earth and gravel, the placing of 
1600 cubic yards of concrete and the driving of 
5500 square feet of steel piles (excluding the 
cofferdams). 

The lock is described as the first major project 
to be completed of British Waterways’ £864,000 
scheme for improving the Lee Navigation. 
Bank protection, improved transit times for 
navigating locks, and duplication of three other 
locks, are the main works of this scheme. The 
present volume of traffic on the 134-mile section 
of the Lee between the Thames and Enfield is 
2,000,000 tons a year, about a quarter of which 
is bulk liquids and the rest almost equally divided 
between coal traffic (to power stations at Hackney 
and Poplar), and miscellaneous traffic, chiefly 
timber and non-ferrous metals. 





Barrier consisting of two motor-driven booms installed at Clyde Wharf, London, 
for Silvertown Services Lighterage, Ltd. 


Motor-Operated Traffic Barrier 

AN electrically-operated traffic barrier has been 
designed by the Bolton Gate Company, Ltd., 
Waterloo Street, Bolton, Lancs, for remote 
control of factory entrances, railway and pedes- 
trian crossings and other locations. The standard 
Bolton barrier is supported on rolled stee! channe! 
posts by means of self-aligning ball races in rigid 
plummer block housings. The boom, of 3in 
diameter, 14 S.W.G. aluminium alloy tube, is 
counterbalanced by cast iron weights. To avoid 
damage to the mechanism in the event of its 
being hit by a vehicle, the barrier is designed to 
swing through a horizontal plane. 

An alternative barrier fabricated from 6in by 
lin aluminium alloy sections, with lin by fin 
aluminium alloy under-lattice, is also available 
The lattice automatically folds flat as the barrier 
is raised to give maximum clearance. 

Both standard and lattice barriers are powered 
by a totally-enclosed fan-cooled motor driving 
through a double worm reduction gear. Drive 
to the barrier spindle is through an overload 
clutch coupling which is adjusted to prevent 
damage should the barrier be obstructed during 
descent. Limit switches which automatically 
cut off the motor at each end of travel are incor- 
porated and the whole driven mechanism is 
housed in a sheet steel case fixed to the main 
frame. 

The barrier is controlled by a push-button 
reversing starter with built-in isolator which may 
be operated from inside the gatekeeper’s office. 
In the event of a power failure, the barrier may 
be raised by hand. 


Timber Shell Roofs 


Since the completion of the shell roof in 
timber at a new building for the Wilton Rayal 
Carpet Factory near Salisbury, several other 
timber shell roofs have been started. The 
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characteristic shape of this type of construction 
is the hyperbolic paraboloid, a surface of involu- 
tion which has straight-line generations. The 
Wilton roof was described fully in our issue 
of July 26, 1957, page 126. 

The most advanced of subsequent projects is 
the new Sprite’s Lane Primary School at Ipswich, 
the first stage of which is now nearly completed. 
The assembly hall, classrooms and kitchens 
(for 240 infants) have timber hyperbolic para- 
boloid roofs supported on concrete columns, 
with brick panel walls and timber-framed glazed 
walls. The rest of the building has timber roofs 
and load-bearing brick walls. The hyperbolic 
paraboloids are made up of two layers of 
tongued and grooved boarding, the bottom layer 
“ stitched,” the upper layer laid diagonally, 
glued for 3ft from the edge and nailed, using 
galvanised nails. The glued-laminated edge 
beams are 7in in depth. There are twelve shells 
in all, ten of 25ft square and two of 20ft square. 

Other similar constructions include an egg- 
packing station near Stowmarket, a school in 
Scotland and a new roof for the Oxford Road 
Station, Manchester—part of British Railways’ 
modernisation programme. The last is in the 
form of a multiple timber conoid. The con- 
tractor for the Sprite’s Lane School roofs is 
Wheeler’s, Ltd., of Sudbury. The architects are 
Messrs. Johns, Slater and Haward, of Ipswich, 
and the engineering design for the shell roofs was 
carried out by the Timber Development Associa- 
tion, Ltd. 


Lockable-Handle Switches 


A NEW range of standard four-position rotary 
switches with handle-locking facilities has been 
announced by Santon, Ltd., Somerton Works, 
Newport, Mon. The switches are made in 
10/20A and 30/60A ratings for d.c. and a.c. and 
are arranged for back-of-board mounting. Lock- 
ing units, of die-cast “ Mazak,” are available 
with lever or tee handles and incorporate either 
conventional built-in cylinder locks or pull-out 
buttons for external padlocking (as shown in the 





Switch with tee handle and padlock engaging with 
pull-out locking button 


illustration). Both forms of lock may be opera- 
tive in any or all of the four switch positions as 
quired. 
"on kinds of built-in cylinder lock are av ail- 
able. in one of which the key Is trapped in the 
unlocked positions and remov able when the 
switch is locked, while in the second type the 
key is removable in the locked and unlocked 
positions. The angular key movements required 
to operate the lock are 180 deg. and 360 deg. 
respectively. In each form of cylinder lock 
switch the total number of lock combinations 1s 
360, of which any sixty-four combinations can 
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be master-keyed. This facility is of assistance if 
keys are lost and reduces the time before normal 
operation can be resumed. Locking units are 
supplied without escutcheon plates so that 
existing forms of panel marking can be continued. 


New Range of Switchfuses 


SEVERAL features contributing to ease of 
installation and maintenance have been embodied 
in the new range of “ Magna ”’ switchfuses now 
in production by the Revo Electric Company, 
Ltd., Tipton, Staffs. As can be seen in the 
illustration, the interior is laid out so as to be free 
from obstructions near the cable entries, and 
when entering at the top it is possible to wire 
straight down to the incoming terminals without 
passing round the porcelain bases. The switch- 
bar is removable for wiring purposes by pressing 
sideways against a spring and withdrawing. This 
simple procedure can also be followed when it is 
desired to ensure that the switch cannot be closed 
while work is proceeding on the circuit it controls. 





Switchfuse open, showing unobstructed access for 
wiring through top cover direct to terminals 


In replacing the bar, the spring registers the 
moving contacts automatically with the fixed 
group, and the floating mountings of the former 
in the bar make them self-aligning. | End plates 
are removable, and are dimensioned so that 
sealing chambers can be fitted to the same fixing 
holes if required. Alternative plates to those 
with the three knockouts shown can be supplied 
in plain form for drilling by the user, or thickened 
up for drilling and tapping so that conduit may 
be screwed directly into the box. 

The switch covers hinge on small stub screws 
so that they can be removed easily if it is desired 
to check the action of the switch, or to reduce 
weight when installing one of the larger sizes. 
The cover is secured in the closed position by 
captive knurled pins which can be tightened and 
loosened with the fingers, or by using a screw- 
driver in the slots provided an extra-tight joint 
can be made when a switch is installed outdoors. 
A gasket renders the switches weatherproof. 
Protection of live terminals is afforded in accord- 
ance with British Standard requirements by 
means of extruded rigid P.V.C. shields which 
can be clipped on to the porcelain bases or 
removed with the fingers. 

The switchfuses are supplied with rewirable 
or cartridge fuses. Carriers and bases are made 
in the company’s own ceramic department. 
The “Magna” range is suitable for 500V and 
includes 15SA, 30A, 60A and 100A ratings in 
single-pole and neutral, double-pole, triple-pole 
and triple-pole and neutral forms. It is proposed 
to extend the range with a series of fused switches 
with cartridge fuses and of similar construction. 
These will be of uniform appearance with the 
present range, so that if used with this series 
in switchboards a unified design will be 
maintained. 
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High-Speed Counter with Photo- 
Transistors 


THE use of transistors in all circuits of a high- 
speed photo-electric counter now in production 
by P.A.M., Ltd., Merrow, Guildford, Surrey, 
enables the device, known as the “ Perram”’ 
counter, to be operated on a 12V input from a 
battery or mains supply. Both power sources 
may be connected simultaneously to separate 








Counter unit with remote lamp and detector heads 


pairs of terminals, the mains input being trans- 
formed and rectified, and serving to keep the 
battery on floating charge while the counter is 
operating. In the event of a mains failure, the 
battery takes over the supply without interrup- 
tion, and without the need for a changeover relay. 

The detecting element consists of photo- 
transistors, which are most sensitive to red and 
infra-red light, so that risks of interference by 
daylight or fluorescent tubes are reduced. There- 
fore, the standard 12V, 3W lamp in the projector 
head is underrun, causing its light to be rich in 
the red and infra-red portion of the spectrum. 

The six-digit counter will make up to 2000 
counts per minute, operating either on light 
interruptions or light flashes as short as | milli- 
second. 


Aircraft Prospects 


IT was announced this week in the House of 
Commons by the Minister of Supply, Mr. 
Aubrey Jones, that as a result of an agreement 
with ** the United States authorities,’ a research 
programme into the feasibility of the ** Swallow ”’ 
project was to be undertaken in “ American 
Government research facilities,’ at the R.A.E., 
and by Vickers-Armstrongs (Aircraft), Ltd. Asa 
result of this research, an aircraft might be 
constructed in Great Britain. He referred to the 
“ considerable work already done by the 
Americans in this field’: it may be recalled 
that a Bell design for a vertical-take-off-and- 
landing jet fighter of about Mach 2 performance 
has pairs of engines pivotally mounted at the 
wing tips, a form of engine mounting that is 
proposed for control purposes on the variable- 
sweep “ Swallow.” 

The Hawker Siddeley Group announced this 
week that a provisional order had been placed 
by Riddle Airlines Inc., Miami, Fla., for the 
Armstrong Whitworth “ Argosy”’ nose and 
tail-loading freighter. Riddle Airlines, whose 
common carriage scheduled services amounted to 
26 x 108 ton-miles in the year ended June 30 last 
this figure comprising less than half its total 
cargo traffic, which also includes charter and 
military contract flying—is the fifth largest all- 
freight airline in the United States of America. 
Riddle Airlines is particularly well known for its 
adoption of the Curtiss-Wright CW-21T or 
“ Commando,” one of the earliest pressurised 
transport aircraft, which at the time of its 
introduction was the largest of twin-engined 
aircraft. The “* Argosy’ is claimed to be “ the 
world’s first. pressurised turbo-prop freighter- 
coach,” and it is anticipated that Riddle Airlines 
will be the first civil operator of turbine-powered 
all-cargo aircraft: the YC-131 Convair liners 
and T-34 ‘“ Globemasiter’’ conversons were 
operated : by M.A.T.S. We understand that 
between four and six aircraft are covered by the 
initial order. : 
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Industrial and Labour Notes 


Claim for Shorter Hours 


For more than a year there have been 
periodic discussions between the Engineering 
and Allied Employers National Federation 
and the Confederation of Shipbuilding and 
Engineering Unions over a union claim for a 
shorter working week in the engineering 
industry, without loss of pay. The claim 
was for the establishment of a five-day, 
forty-hour week. It was rejected last August 
by the Employers Federation, whose spokes- 
man agreed that whilst it might be the natural 
hope of everyone that, eventually, factory 
hours would be reduced, the present time 
was most inopportune for pressing the 
application. 

Following the rejection, the union con- 
federation decided to submit the claim to the 
Industrial Disputes Tribunal before that body 
ceased to function. Last week the Tribunal 
announced that it had examined the claim 
but that it did not feel disposed to make 
any award. Its conclusions were made 
known in a communication sent to the 
employers’ federation and to the union 
confederation. This letter agreed that a 
movement for shorter hours was becoming 
widespread. But it added that it was difficult 
for the tribunal to deal with a claim relating 
to the engineering industry without having 
regard to the situation in other industries 
where claims of a similar kind had been 
made and where, either as the outcome of 
private negotiations or arbitration proceed- 
ings, claims had not been met. After con- 
sidering these factors, the letter continued, 
the tribunal did not think it would be 
appropriate to make an award on _ the 
engineering unions’ claim as any such award 
“would have far-reaching consequences.” 
The hope was therefore expressed that the 
parties concerned would resume in due time 
their negotiations in regard to working hours 
and that “in the light of changing circum- 
stances the matter may be given further 
attention.” 


Overseas Trade 


The January figures of the United 
Kingdom’s overseas trade show the value 


of exports as £270,100,000 and that of 


imports as £328,600,000. Re-exports were 
valued at £9,300,000, with the result that the 
visible trade gap in January was £49,100,000, 
a figure £28,000,000 less than in December 
but £13,000,000 above the monthly rate for 
the whole of last year. 

The Board of Trade points out that the 
value of exports in January was £4,500,000 
more than the December figure. Shipments 
of machinery, cars and commercial vehicles 
increased, there was a sharp recovery in 
exports of wool textiles, and exports of 
petroleum, chemicals and non-ferrous metals 
were all higher. But exports of steel fell 
during January, by £4,000,000, from the 
improved level of the two preceding months. 
Deliveries of new ships were low in January 
and there was the customary seasonal decline 
in exports of food and drink. The Board of 
Trade points out also that some of these 
movements were in line with the changes 
which have occurred over the last year in 
the commodity pattern of exports. Between 
January, 1958, and January, 1959, with the 


total value of exports 2 per cent down, there 
were fairly small increases in machinery, 
aircraft and chemicals, a large increase in 
the export of non-ferrous metals and a 
resumption of the export trade in iron and 
steel scrap. Against those increases, however, 
there must be set fairly heavy falls in the 
exports of textiles, coal and coke, steel and 
metal manufactures, commercial vehicles and 
ships and boats, and smaller reductions in the 
exports of food and petroleum. Exports of 
cars and chassis were much the same in value 
in January as a year ago, although rather less 
in number. 

The improvement in exports from. this 
country to the non-sterling world, which was 
apparent in the last quarter of 1958, was 
substantially maintained in January. Total 
exports (including re-exports) exceeded 
£166,000,000, which was 2 per cent above the 
monthly average for the final quarter of last 
year. The Board of Trade says that this 
increase was more than accounted for by a 
rise of 64 per cent in exports to O.E.E.C. 
countries. Shipments from this country to 
Denmark were two-fifths higher in January 
and there were increases to Italy, France, 
Sweden and Switzerland. Exports to Western 
Germany were unchanged. 


The Machine Tool Industry 


On Thursday of last week, there was 
an adjournment debate in the House of 
Commons on the state of the British machine 
tool industry. The subject was introduced 
by Mr. Maurice Edelman (Coventry) who 
suggested that the machine tool industry had 
been the first casualty of a “policy of 
restriction.” A simple adjustment towards a 
policy of expansion, he said, could rehabili- 
tate the industry’s present declining fortunes. 

Mr. J. K. Vaughan-Morgan, Minister of 
State, Board of Trade, spoke for the Govern- 
ment. He directed attention to the latest avail- 
able statistics, which covered the first eleven 
months of 1958. Compared with the corre- 
sponding period of 1957, he said, there had 
been a fall in machine tool deliveries of 13-6 
per cent and a fall in outstanding orders of 
28-2 percent. The difficulties, Mr. Vaughan- 
Morgan went on, were concentrated around 
the makers of general purpose machines. 
Manufacturers of special purpose machine 
tools still had substantial orders and in the 
main were employing the same number of 
workers as in 1956 and 1957. The Minister 
added his agreement with the view that the 
best method of stimulating demand for 
machine tools was to ensure that the overall 
level of demand for the end products with 
which they were concerned was kept as high 
as possible. He went on to say that, even 
though machine tool exports last year were 
£3,900,000 lower than in 1957, they were 
the second highest on record. 


Wholesale Prices in 1958 


The Board of Trade has stated that 
wholesale prices last year, both for raw mate- 
rials and manufactured goods, were more 
stable than they were in 1957. The falls 
which occurred throughout 1957 in imported 
materials prices from the peaks reached in 
the winter of 1956~—57 continued into 1958. 


On the average, prices of basic materials and 
fuel used in manufacturing industry were 
6 per cent lower last year than in 1957. But, 
after the first few months of the year, prices 
of some commodities, and particularly raw 
foodstuffs, copper, tin and rubber, began to 
take an upward turn and recovered some of 
the losses of the preceding year. Prices of 
textile materials, however, continued to fall 
throughout 1958. 

In a survey of these price movements, the 
Board of Trade shows that between 1954 and 
1957 the prices of manufactured goods were 
showing year to year increases of over 3 per 
cent, but between 1957 and 1958 the increase 
was Only about } per cent. The engineering 
industry, it is stated, experienced little change 
in the level of its material prices last year ; 
iron and steel prices declined slightly in the 
spring, but the prices of non-ferrous metals 
were, generally, firmer than in 1957. Prices 
of engineering products last year were for 
the most part stable until the wage award in 
October resulted in some increases in the 
closing months. Products of the food 
manufacturing industries rose steadily in 
price, reflecting the Il per cent increase 
during 1958 in the prices of the materials 
used by those industries. On the other hand, 
the prices of chemical products and many 
consumer goods were rather lower at the end 
of last year than at the beginning. 


Chamber of Shipping Report 


The report for 1958-59 issued by the 
Chamber of Shipping of the United Kingdom 
underlines the growing crisis in this country’s 
shipping apart from that caused by the 
world wide current depression in seaborne 
trade. British shipping cannot be taken for 
granted, the report comments, since this 
country’s relative share of the world ton- 
nage continues to fall while other countries 
artificially expand their fleets by direct and 
indirect subsidies and discriminatory clauses. 
To-day Liberia has the second largest fleet 
and is challenging Great Britain for first place. 
Elsewhere many nations are establishing 
national fleets with complete disregard for 
economic considerations and _ existing 
services. 

British shipowners, the report says, have 
experience of depressed freight markets and 
are able to face economic storms, but are 
alarmed at the growth of national fleets which 
has resulted in there being too much tonnage 
in the world with more still to come. This 
position, combined with the triple threat of 
subsidies, flag discrimination and flags of 
convenience, it is felt, has put the future of 
British shipping in jeopardy since our ship- 
ping receives no protection of any kind, and 
has to compete with nationalised, subsidised 
and non-taxpaying shipping. The initial 
and investment allowances are appreciated 
but the former has to be repaid and the latter 
is only of real benefit when there are profits 
to set against it. Another difficulty facing 
shipowners, which is mentioned in the report, 
is that taxation is now assessed on earnings 
made in more profitable times ; it is felt 
that more should be done by the Government 
to help the shipping companies to reinvest a 
larger share of their earnings made in the 
good years. 
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North West Oil Pipeline 


After a construction period of slightly over one year, the 


from 


390km-long 28in oil pipeline 


Wesseling, south of Cologne, has 


come 


Wilhelmshaven to 


into service. 


Designed for an ultimate capacity of 20,000,000 tons per 


annum, it serves a group of refineries in the Rhineland and 


Ruhr districts, including the new Esso refinery at Cologne 


which recently came on stream. Construction of the pipeline 


became necessary when it was realised that traffic on the 


Rhine could no longer by itself cope with the increasing 


demands for petroleum products 


{ second 20in pipeline 


from Rotterdam to Cologne is at present under construction 


to serve the Shell refinery at Cologne-Godorf and other 


works, and is due for completion by mid-1960. 


HE 390km-long, 28in oil pipeline from 

Wilhelmshaven to Cologne which began 
operation on December 29, 1958, is at present 
the largest in Europe, and serves to supply six 
refineries and petrochemical plants in_ the 
Rhineland and Ruhr districts. The construction 
and operating company, Nord-West Oelleitung 
G.m.b.H., Wilhelmshaven, was formed on 


November 15, 1956, with the participation of 


B.P. A.G., Hamburg (26-3 per cent ; works to 
be supplied : Dinslaken refinery), Scholven- 
Chemie A.G., Gelsenkirchen-Buer (7-7 per 
cent ; Werk Scholven), Ruhrchemie A.G.., 
Oberhausen (3-7 per cent ; Oberhausen refinery), 
Purfina Mineraldlraffinerie A.G., Miulheim 
(Ruhr)-Speldorf (8-3 per cent ; Duisberg 
refinery), Esso A.G., Hamburg (47:2 per cent; 
Cologne refinery), and Union Rheinische Braun- 
kohlen Kraftstoff A.G., Wesseling (6°8 per cent ; 
Wesseling plant). The participating works are 


Fig. 1—View of the oil pier at Wilhelmshaven. The shore is some 700m away on the right. 


sited along the pipeline or on spurs in the order 
given, starting from Wilhelmshaven 

Work at the Wilhelmshaven site started in 
November, 1957, and on the pipeline itself 
during February of last year. The first tanker 
discharged in Wilhelmshaven last November. A 
total of DM.231 million has been invested, and 
expansions during the next few years will require 
a further DM.64,000,000. 


WILHELMSHAVEN OIL HARBOUR 

Installations at Wilhelmshaven include an 
approximately 650m-long discharge pier (Fig. 1), 
running parallel with the shore and connected 
at its northern end with the dyke by a 705m-long 
bridge, near the end of which a building for the 
harbour authority has been constructed. <A 
similar pier will be built in a northerly direction 
during the next few years. The pier is equipped 
with three discharge points, two of which are 


The illustra- 


tion shows two of the three oil discharge booms. Capacity of the pier, which can be used by tankers up to 


100,000 tons deadweight, is 18,000 cubic metres per hour : 


this may later be doubled by lengthening the pier 


arranged on the seaward and one on the land- 
ward side. These support 35m high multi-boom 
hose-crane installations which facilitate making 
a hosepipe connection between the ship and the 
pier, which is equipped with discharge lines for 
crude oil, lines for bunker oil and mains for fresh 
water. Theoretically up to 6000 cubic metres 
of crude oil can be discharged hourly at each of 
the three points, but the actual figure is limited 
by the pumping capacity of the installed 
tankers to 800 to 4000 cubic metres. Minimum 
depth at the pier at low tide is 15m, and average 
depth is 19m, so that the outer discharge points 
can be used by supertankers of 100,000 tons 
deadweight, while the inner discharge point can 
accept ships of up to 47,000 tons deadweight. 

An area of 1-5 square kilometres was acquired 
in the Heppenser Groden for a tank farm 
(Fig. 2). The area is part of a polder constructed 
in the Jade Bay in the years between the two 
world wars. The first stage comprises fourteen 
tanks for crude oil with a capacity of 31,500 
cubic metres each. The tanks have a diameter 
of 55m and a height of 13m, and are equipped 
with floating roofs. Further tanks will be added 
later, but the present storage volume is adequate 
to ensure the continuous operation of thé pipe- 
line while at the same time allowing for the 
separate storage of different grades of oil. 

In the first instance, the whole of the pipeline 
will be served by a single pumping station at 
Wilhelmshaven. This arrangement will give a 
throughput of up to 9,000,000 tons per annum. 
In order to handle later on a throughput of up 
to 20,000,000 tons per annum, three further 
pumping stations will be built at Ostenwalde, 
Ochtrup and Miilheim (Ruhr); these stations 
will therefore be approximately equally spaced 
along the line at intervals of about 100km. The 
highest working pressure of the pumps will 
amount to 60-70 atmospheres. Pumps and 
engines are placed out of doors and can be heated 
electrically during standstill periods. 

A number of tanks have been provided at 
Wilhelmshaven for bunker oil for the tankers. 
This oil is brought by water from the refineries. 

The remaining installations include an admini- 
stration and welfare building, workshops, stores, 
fire station, laboratory and other services. 


PIPELINE 
For the total length of 390km of the pipeline, 
about 65,000 tonnes of special steel were used 
The pipe is 28in in diameter and the wall thick- 
ness ranges from 11-9mm to 7-9mm. The pipes 
were manufactured by Phoenix-Rheinrohr A.G. 
and Grossrohrwer Mannesmann-Hoesch. Before 
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Fig. 2—Some of the crude oil tanks at Wilhelmshaven, with the main distribution point in the foreground 


delivery, each pipe was pressure-tested to twice 
the normal working pressure. 
the outside against corrosion, a bitumen-impreg- 
nated glass fibre and asbestos wrapping was 
app.ied. Over the whole length of line, as well 
as in the tank farm, additional cathodic protec- 
tion is provided. 

In the layout of the line, particular attention 
had to be paid to possible interference with water 
installations and the danger of subsidence in 
mining areas. Agreements had to be concluded 
with 2308 owners of land. The use of the land, in 
particular for agricultural purposes, is undi- 
minished, but no permanent buildings may be 
erected within a 5m wide strip on either side of 
the pipe. 

The greatest difference in level occurs between 
Wilhelmshaven and a point south of Milheim 
and amounts to about 120m. In laying the pipe, 
which was given an earth cover of at least Im 
thickness, 206 roads and fifty-eight railway lines 
had to be crossed. These crossings necessitated 
the placing of the line inside special protective 
pipes. In addition to many smaller streams and 
ditches, it was necessary to cross under fifteen 
rivers and canals, including the Rhine and Ems, 
the Weser-Ems Canal, and the Lippe lateral 
canal. These crossings involved the laying of the 
pipe in special trenches at the bottom of the 
river or canal bed. Other crossing problems 
occurred when post office cables, electric cables, 
and gas or water mains were encountered. 

Construction work began by clearing the pro- 
jected site of fences and trees, after which the top- 
soil was removed over a width of 6m and down to 
a depth of 30cm. The pipes, which had a length 
of 13m, were dumped and bent, if required, by 
the advance column, working some 5km ahead 
of the main column. Tracked boom cranes 
lined up the pipes in lengths of about 90m. After 
bevelling the edges at 374 deg., the pipes were 
internally centred by a hydraulic device, leaving 
a gap |-Omm to 1|:-5mm wide, and welded 
together. This work was carried out by three 
specially trained welders, using the downward 
method, one working inside the pipe and two 
from the outside. Each joint was gamma- 
radiographed and the names of the welders 
marked in code. 

The main column excavated the trench at an 
average rate of | -80m per minute, using a rotary 
bucket excavator with a capacity of 250 cubic 
metres per hour. Minimum cover required was 
im, but this had to be increased in some areas to 
1-8m to allow for future deep ploughing (Fig. 3). 
A 2in dewatering main had to be laid alongside 
the trench to which 2:5m-long suction lances 
could be connected at Im intervals. Pumps were 
provided for every 30m of drainage line, and 
were in operation for twenty-four to thirty-six 
hours in each section. 

The prepared pipe lengths were lowered into 
the trench by two or three boom cranes and 
connected, with a daily output of about ten 
lengths. After making good the break in the 


For protection of 


anti-corrosion coating at the joints, the pipes 
were covered over and the site restored to its 
former condition. Sections of the completed 
work were tested by air pressure at 10 atmo- 
spheres, and subsequently by 100 atmospheres 
of water pressure. 


RHINE CROSSING 

One of the most difficult phases of the work 
was the crossing of the River Rhine at Km.703 
below Leverkusen (Km.320 of the pipeline). 
The great width of the crossing of approximately 
436m made it impossible to follow the usual 
procedure of prefabricating the pipe length and 
floating it into position. Instead, it was decided 
to haul the pipes into place longitudinally. The 
pipes were welded into two lengths on bogies 
running on two parallel narrow-gauge tracks 
on the right bank at right angles to the river. 
The pipe lengths were connected every 24m by 
rolled steel sections which spaced them 3-2m 
apart (Fig. 4). In addition to the normal bitumen 
protective coating the pipes were surrounded by 
a 7-Scm thick layer of concrete, which gives 
additional mechanical protection and served to 
sink the pipes in the river. The concrete coating 
was applied by a vacuum method in order to 
reduce the shuttering period. First, the sections 
to be supported on the bogies were concreted. 
After twenty-four hours, the pipes were placed 
on the bogies, and the remainder of the concrete 
was applied. 

Two seamless gas bore 


mains of 145mm 


diameter and 7mm wall thickness were laid at 





Fig. 3—A right-angle bend is placed into the trench near a pumping station. 






the same time, the pipes being attached to the 


cross beams of the oil pipeline. Two heads 
were fitted to the double pipe length and to them 
the 40mm diameter haulage ropes were attached 
In order to equalise the forces, the heads were 
rigidly connected by beams. Pulleys were used 
to turn the ropes through a right angle and so 
allow the tractor which provided the pull to 
work in a direction along the river bank. A 
five-rope pulley block was used in order to enable 
a tractor to operate in the direction of the rive 
bank, at right angles to the pipe, and to provide 
the total pull required—55 tonnes. The small 
gauge track sloped down towards the river and 
just before reaching the water ended in a pit. 
The bogies rolled into this pit one after the other, 
disengaging the pipe as they did so, and were at 
once extracted by crane. The underwater trench 
had been excavated to a depth of 3-5m in mid- 
river and was 6m wide, the total excavation 
amounting to 40,000 cubic metres. After placing 
the two crossing lengths, they were extended by 
welding on 220m of pipes at each end. Valves at 
the ends of the extended sections enable either of 
the two crossings to be used alternatively. The 
trench was backfilled with fine gravel, excavated 
material, and coarse gravel, in three layers. 
Test pressures for the oil pipe were 6 atmospheres 
of air and 84 atmospheres of water, and for the 
gas main 65 atmospheres of air pressure. Pressure 
tests were carried out, both before and after the 
pipes had been placed in position. Working 
pressures at this point in the pipeline are, 10, 
later 28 atmospheres, while the gas pressure is 
40 atmospheres. Hauling the pipes across the 
river required two hours. 


OPERATION 


The oil pipeline is designed for continuous 
operation. Deliveries for individual refineries 
amount to several thousand tons at a time ; the 
batches can be pumped successively without any 
mechanical separation being required, as the 
degree of mixing at the interfaces is small. The 
whole line, including the tank farm, is centrally 
controlled and operated from the despatcher 
station at Wilhelmshaven, by means of remote 
controls operated over rented post office cables. 
A loss in pressure in any section, indicating a 
leak, is shown on the control panel and enables 
the line to be shut down at once. Should the 
pressure build up excessively, the pumps cut out 
automatically. 

Cleaning of the pipe is carried out by scrapers 
which are introduced through special locks and 
driven through the pipe by the oil pressure. 
American experience shows that the use of a 
scraper every two weeks is sufficient, except 
when the oil contains much paraffin in which 
case scraping has to be done every week. 


Esso COLOGNE REFINERY 


Two and a half years ago, Cologne was chosen 
by Esso A.G. as the location for its projected 
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The dewatering pipes and 


one drainage pump set are shown 
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refinery. The site lies in the centre of a vast 
industrial area, on the banks of the river Rhine, 
and is served by the new pipeline. 

The refinery adds 12,000 tons per day to 
Germany’s refining capacity. Its distillation 
unit was put on stream in late November, 1958. 
The second unit, a power-former which is to 
supply high octane components for the manufac- 
ture of gasoline, was put into service about a 
month ago. A hydrofiner is stated to be ready 
to perform its function of removing undesirable 
ingredients from certain products, and a steam 
cracker for the production of olefines will go 
into operation this spring. Various other petro- 
chemical plants are to be in operation by mid- 
summer. An asphalt plant will shortly be added. 

Although the refinery is located near many 
industrial plants—Ford is a next door neighbour 
and Bayer is directly across the river—the area in 
general is suburban in nature with farmland 
bordering the refinery on two sides. The total 
area of the site amounts to 2-5 square kilometres. 
The refining area itself is located approxi- 
mately in the centre of the site and is connected 
to the harbour by means of a road. 

The adjoining oil harbour was built by the 
City of Cologne and will ultimately be able to 
accommodate ten barges at one time. 

While the refinery is designed to supply large 
quantities of high-grade petroleum products, it 
will also be able to supply industrial fuels to 
this part of Western Germany. 

The erection of a large number of petro- 
chemical units is an indication of the growing 
importance of oil refinery operations in meeting 
demands for the expanding German chemical 
industry. Land has already been purchased 
alongside the refinery by chemical companies. 
One of them is now building a plant to use 
hydrocarbons from the chemical phase of the 
refinery’s operation. A pipeline to supply con- 
centrated ethylene is being built by Esso A.G. 
and will be connected with Chemische Werke 
Hills about 90km north of Cologne. 

Because of the refinery’s location steps were 
taken to make the plant fit into the general 
suburban area, through landscaping and modern 
buildings, and by special construction measures 
such as increasing the height of two tall stacks 
by 20m to prevent air pollution. Equipment has 
also been installed to deodorise certain phases of 
the operation. During construction there was a 
peak total of 2500 people working in the refinery 
under the overall supervision of Braun Inter- 
national Corporation, which worked through five 
German engineering firms. The basic design 
and engineering were done by Esso Research and 
Engineering Company. 

The DM.250 million project involved the use 
of 17,500 tons of steel, 15,000 cubic metres of 
concrete were poured, and a total of fifty-eight 
tanks for crude oil and intermediate and finished 
products plus twenty-one tanks for liquid gases 
have been erected. 


Ultrasonic Testing Equipment 


We have received particulars of the “ Micro- 
radar” ultrasonic fault testing equipment made 
by Réalisations Ultrasoniques, 9, Chaussée de 
Paris, Meaux (Seine-&-Marne), France, and 
handled in this country by its subsidiary, Ultra- 
sonic Applications, Ltd., 32, Finsbury Square, 
London, E.C.2. This equipment operates on 
the well-known echo principle, but is specially 
arranged to test thin components. In steel, it is 
claimed, thicknesses can be measured and faults 
detected in components or sheets only 0: 5mm 
thick, or 0: 3mm in copper, and 0: 2mm in plastic. 

This is achieved by the use of a transmitter- 
receiver of extremely small pulse width (0-2 
micro-second). The unit is portable (weighing 
21 kg) and comprises a power pack with e.h.t. 
for the cathode-ray tube, h.t. and heater supplies, 
a cathode-ray tube, time base, synchronisation 
system, pulse transmitter, and piezo-electric 
transducers with their coaxial cables. 

It is stated that the pulse is transformed into 
an acoustic semi-oscillation without any parasitic 
harmonics. The pulse is transmitted through the 
test piece and reflected at the rear surface, causing 
two vertical pulses to appear on the C.R.T., ie. 
the transmission pulse and the base echo. By 
varying the speed of the horizontal sweep, the 
distance between these two can be adjusted to 
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suit the thickness of the material. If the ultra- 
sonic pulse meets a fault, it is partially or totally 
reflected and the amplitude of the base echo is 
correspondingly diminished or disappears alto- 
gether. Instead there appears a third pulse on 
the C.R.T., the echo of the flaw, in a position 
intermediate between the two previous signals 
and corresponding to the position of the flaw 
in the test piece. 

The hand-operated transducer is of patented 
design and acts also as receiver of the reflected 
pulses. It operates by direct contact with the part 
to be examined, and the coaxial cable joining 
it to the instrument can be several metres long. 

Among the advantages of the instrument are 
stated to be simplicity of operation, direct reading 
of distances, and great precision, since by elec- 
tronic magnification any part of the sweep can 
be amplified to the full width of 10cm of the 
cathode-ray tube. Difficulties of interpretation 
due to such things as harmonics or bad contacts 
are said to be eliminated. 

Where greater speed of testing is required, 
especially in connection with solid or hollow 
turned components in the form of bars, the 
** Sonomatic ’’ bar testing machine, made by the 
same firm, can be used to advantage. This 
equipment operates by the “ transparency 
method,” in which the attenuation of an ultra- 
sonic beam due to the presence of a fault is 
measured by the resulting diminution of ampli- 
tude on a C.R.T. screen. An ultrasonic beam 
emitted by a search transmitter unit passes 
through the layer of water in which the com- 
ponent is immersed, traverses the component 
itself at a predetermined level and passes out 
through the water to reach the receiver unit. 
The received signal is amplified and projected 
on a C.R.T. In order to obtain a transmitted 
signal of suitable amplitude, the power of the 
output signal can be adjusted. 

The search unit holder permits the search 
units to be so adjusted that the ultrasonic beams 
penetrate into the component above its diameter. 
This ensures that there will always be one angle 
of incidence of the beam for which the area of the 
crack—it is the surface area and not the opening 
of the lips of the crack which stops the beam—is 
nearly at right angles to it. The search unit con- 
sists of eighteen piezo-electric ceramics of which 
nine are transmitters and nine receivers. These 
ceramics are commutated electronically and 
thereby give a beam rotating at about 100 revolu- 
tions per second. The apparatus can also work 
on the echo principle, in which case the ceramics 
are both transmitters and receivers at the same 
time. 

The machine comprises a mechanical cabinet 
containing the liquid tank and electrically driven 
loading system; the electronic cabinet with 
C.R.T.; the electronic commutator with the 
search unit ; and a two-pen recorder with two 
paper speeds. 

It is stated that testing.can be carried out at a 
high speed, e.g. for a diameter of 60cm, the feed- 
through can be up to 10m to 15m per minute, 
covering the whole component without gaps. 
Automatic grading into good and bad parts is 
also possible. 


German Atomic Power Project 


On January 15, the Gesellschaft fiir die 
Entwicklung der Atomkraft in Bayern m.b.H. 
(Atomkraft Bayern) placed an order with 
Siemens-Schuckertwerke A.G., Berlin and Erlan- 
gen, for the first atomic power project to be 
definitely placed with a German firm... Work on 
the project is to commence at once and will 
take about three years to complete. The power 
station forms part of the Federal German 
* SOOMW Programme.”’ It will have an electrical 
capacity of 1OOMW, and operate with natural 
uranium and a heavy water moderator. Heat 
generated in the reactor will be abstracted by a 
primary coolant carried in pipes under pressure, 
the type of coolant being decided at a later date. 
The moderator will be at a low temperature and 
practically at atmospheric pressure. It will be 
separated from the completely closed primary 
cooling circuit which will transfer its heat by 
means of heat exchangers to a secondary circuit 
working with ordinary water which in turn will 
operate the steam turbines. 
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The reactor is to be equipped with a loading 

machine for the fuel elements. This permits an 
axial and radial exchange of elements during 
operation, and enables the elements to be used 
for a maximum length of time. It is considered 
that the design is capable of being applied to 
still larger units. 
_In addition to this project, Siemens is con- 
tinuing with the project of a heavy-water moder- 
ated and cooled pressure reactor which is stated 
to be particularly economic in the 50OMW to 
100MW range. 


Congress of Precast Concrete 


The Third International Congress of Precast 
Concrete will be held in Stockholm during the 
last week in June, 1960. Previous triennial 
Congresses have been held at Wiesbaden and 
Brussels. The following themes have been 
proposed : * Vibration—Its Practical Applica- 
tions to Precast Concrete,” British Cast Concrete 
Federation, 105, Uxbridge Road, Ealing, London, 
W.5 ; “Shrinkage of Concrete,’ Bundesver- 
band der Betonsteinindustrie, Hausdorfstrasse 
191, Bonn, Western Germany ; “ Large Precast 
Concrete Elements for Buildings,’ Dansk Beton- 
vare Industrie, Rosenorns Alle 18, Copenhagen, 
Denmark ; “ Industrial Relations and Produc- 
tivity *’ Federation National des Fabricants de 
Produits en Beton, 11, Rue Alfred-Roll, 
Paris, 17e, France; * Application of Plastics 
to Concrete*’ Asociacion Technica de Deri- 
vados del Cemento, Balmes 163, Barcelona, 
Spain. Information and reports on these themes 
are being invited, and should be sent to the 
above-mentioned national associations before 
June 1, 1959, 


Furnas Power Station 


It is announced by NOHAB (Nydavist and 
Holm Aktiebolag), Trollhattan, Sweden, that it 
has received a large order worth approximately 
12,000,000 kronor for turbines from Central 
Elétricas de Furnas S.A. in Brazil. Furnas 
Power Station, for which the equipment is 
intended, is situated on the Rio Grande in the 
Department of Minas Gerais. The turbines will 
have a maximum output of approximately 
225,000 h.p. under a net head of 98-7m. They 
will be Francis turbines, similar to those NOHAB 
has delivered to the Swedish State Power Board 
for Stornorrfors Power Station. Although they 
will be somewhat smaller with regard to dimen- 
sions, due to the higher head, their output will 
be larger. It is planned that the first unit will be 
taken into service during the first half of 1962 : 
ultimately the power station will be provided 
with eight units. 


Dr. Marcel Ballay 


Dr. Marcel Ballay, president and managing 
director of the Centre d'Information du Nickel, 
Paris, died on February 2, 1959, after a short 
illness. The loss of such a learned and respected 
scientist will be regretted in metallurgical and 
industrial circles in France and the United 
Kingdom. 

Born in 1896, Marcel Ballay entered early upon 
a career in metallurgy in the laboratory of the 
de Dion plant, of which he was subsequently 
appointed head in 1925. In 1928 he joined the 
Centre d'information du Nickel as_ technical 
manager. He became vice-president in 1950 and 
president in 1954, succeeding Monsieur Jean 
Dhavernas. In 1928. Ballay received his diploma 
as Doctor of Physical Sciences. In 1935 he was 
promoted to the rank of ** Chevalier de la Légion 
d’Honneur,”’ in recognition of his services as a 
technical professor, and, in 1955, the rosette of 
* Officier de la Légion d’Honneur”’ was con- 
ferred upon him for his services to industry and 
to the teaching profession. He was a member of 
many learned societies in France and Great 
Britain. Although the greater part of his activity 
was devoted to the C.I.N. he was interested in 
many aspects of metallurgy and there are few 
fields in this branch of science to which he has 
not contributed both in research and in teaching. 
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The American Scene 


BY OUR AMERICAN EDITOR 


Solar Energy Applications 


In recent years considerable progress has 
been made in putting solar energy to indus- 
trial and private use in America. Sunbeams, 
caught by giant mirrors, can be focused by 
solar furnaces into heat intense enough to 
test materials that must withstand supersonic 
or thermonuclear temperatures. Similarly, 
solar rays are being converted experimentally 
into heat for homes, and even an office 
building, into power for pumps to irrigate 
desert wastes and for evaporators to distil 
fresh water from brine. To be sure, such 
equipment is costly, but less ambitious ideas 
for using solar heat yet may prove com- 
mercially exploitable. In fact, a few products 
already are on the market which employ the 
sun’s warmth to broil a steak, barbecue a 
chicken or light a cigarette. Besides working 
directly with heat from the sun, scientists 
now also are capturing solar energy by 
subtler means. Thus, the sunbeam can be 
converted directly to electrical energy when 
it strikes the materials selenium or silicon. In 
the light of this discovery, the armed services 
have perfected miniature solar-powered radio 
transmitters of infinite life, and have installed 
them in soldiers’ helmets, as well as in the 
‘* Vanguard ” satellite. In private industry, 
solar cells are being tried in oil technology, 
metallurgical analysis and electronic com- 


puting. What is more, in retail shops last 
year, Christmas shoppers found _ solar- 
energised clocks, hearing aids, portable 


wireless sets and movie and still cameras. 

It is in the perfection of techniques for 
collecting and focusing solar energy that 
progress lately has been achieved. Most 
spectacular uses to date have been military. 
In the large solar furnace recently constructed 
for the U.S. Army Quartermasters, tempera- 
tures of up to 5000 deg. Fah. can be attained 
quickly and without the attendant disad- 
vantages of contamination and magnetic or 
electrical interference. Thus, the military 
can test materials with which to protect 
troops from nuclear blasts. The furnace has 
four basic sections located in an area some 
125ft long and 40ft wide. The biggest, or 
** heliostat,” is a 40ft high framework, not 
unlike a huge billboard, on which 355 flat 
mirrors are mounted to create one vast 
reflecting surface. The light is passed 
through a high latticework-surface “ attenu- 
ator.” Nearly 100ft from the heliostat, the 
sunbeams are gathered in by a third surface, 
the inside of a spherical *‘‘ concentrator,” 
containing 180 rectangular, concave mirrors. 
From here, the highly intensified beam is 
focused on a 4in test area within the fourth 
section, or “test chamber.” Now the 
research and development arm of the U.S. 
Air Force is working on designs for a solar 
furnace in New Mexico that will dwarf this 
one, and will be able to concentrate sunlight 
into temperatures as high as 8000 deg. Fah. 
A primary use of this new kiln will be to 
study the effects on metals of extremeiy rapid 
temperature changes, simulating the con- 
ditions actually confronting missiles aloft. 

While urgent military needs dictate the 
development of such high-temperature fur- 
naces, no such demand, so far, exists to spur 
commercial applications of solar energy, as 
heat. The next major development is likely 


to be the use of solar energy for house heat- 
ing. At least a half-dozen “ solar houses ” 
and one office building have been put up by 
various groups for test purposes—all in the 
South-West, except one built by M.I.T. in 
Massachusetts. In each case, the principle is 
the same ; sunlight, absorbed by the roof, 
heats piped water, which then is circulated 
through the walls. The Association for 
Applied Solar Energy (A.F.A.S.E.), after 
running a year-long design contest among 
architects, built a house of its own at 
Phoenix, Arizona, recently. The winning 
design called for overhead louvres, which 
shade the house in summer, and open at 
angles in winter to trap the sunlight. The 
heat is caught by blackened copper tubing, 
integrated in strips of copper sheet—** tube- 
in-strip ’’—and then kept in by an overlay of 
‘** Mylar” plastic film. The house itself is 
a wonder of desert design, walled in on two 
sides by concrete “* screen” masonry and on 
the other two almost entirely by glass. In 
the first month it was open to the public, the 
house became such a tourist mecca that 
neighbours complained, and county officials 
had to close it to visitors. But if experience 
in other solar-heating projects holds true for 
this one, the high interest in the South-West 
will express itself in actual demand for the 
homes. 

The aiming of the sun’s rays at the con- 
sumer market has led straight to another— 
and very different—collection principle : 
that of the photo-electric cell. Silicon and 
selenium cells are now made by a growing 
group of producers, and are being employed 
as ** solar batteries ’ in hearing aids, portable 
wireless sets and solar clocks. However, 
even more significant at the moment is the 
solar camera, which makes amateur photo- 
graphy easier than ever before, and cheaper 
in the long run. In a sense, the camera 
industry had this principle before its eyes for 
many years without realising it. The photo- 
graphy light meter, after all, makes use of 
selenium’s response to the sun’s visible rays. 
Two years ago, Bell and Howell put a 
selenium photo-electric cell into a 16mm 
movie camera. The cell activates a tiny 
mercury battery which, in turn, opens or 
closes the lens aperture. For the first time, 
this combination enables the amateur movie- 
maker to follow the action without worrying 
about his light. Bell and Howell consol- 
idated its lead last year by introducing the 
first solar-activated 8mm movie camera, at 
considerably less cost. Here, not even a bat- 
tery was necessary: the cell itself sets the lens 
by an electronic signal. By this time, much 
of the American camera industry got into 
the picture, and Revere, DeJur Ansco and 
Keystone came out with similar 8mm camera 
models. Recently, as a result, Bell and Howell 
has taken two further steps: it launched 
patent infringement suits against all three 
rivals ; then, it reduced the price of its least 
expensive 8mm model. They have been 
going like hot cakes. Nor is that all. Con- 
sumer research indicates that while one out 
of five American amateur photographers is 
a ‘* gadgeteer,”” who covets the best technique 
and equipment, the rest are just picture- 
takers, who want only simplicity and reason- 
able assurance that the films cannot be 
ruined by faulty exposure. A solar-controlled 





still camera, then, would have an even greater 
potential than the movie cameras. Conse- 
quently, at the end of last year Bell and 
Howell introduced its own still camera, the 
“ Infallible * selling complete with flashgun 
for 80 dollars. This complex instrument sets 
the lens opening automatically and requires 
no light meter and no focusing—all the 
amateur has to do is to take aim and to push 
the button. 

The photo-electric cells in the “* Infallible ” 
are wafers of selenium, a material that 
responds well to light in the higher bands 
which make up the visible spectrum ; obvi- 
ously, selenium is ideal for photographic 
purposes. However, where more power is 
required, silicon makes a better cell, since it 
responds as well to invisible infra-red waves. 
The development of commercial uses for 
silicon photo-electric cells originated at the 
Bell Telephone Laboratories. The Bell 
System designed the first battery of these 
crystals—a board about one yard square 
containing nearly 300 of them, tilted to face 
the sun—and installed it experimentally in 
Georgia farm country, where it supplied the 
only power for nine scattered rural tele- 
phones. Up to now, even the highly sensitive 
silicon cells convert barely 10 per cent of the 
available sun rays into electricity. Conse- 
quently, this kind of energy, too, can be 
costly. For the most part, then, it is reserved 
for two types of uses; those in which 
relatively little power is needed, and those in 
which cost is only a minor factor. In the 
low-power category fall most of to-day’s 
consumer products based on the silicon cells. 
Their potential generally is limited by high 
cost and by the fact that, alone among 
products depending on solar energy, they are 
expected to perform indoors at least as often 
as Outside in the sun. The solar clock is one 
example. It will run without attention for a 
year, and keep perfect time, but only after 
being exposed to sunlight for a week. Almost 
in the same class is the “* Solaris ’ hearing aid. 
Using a 2in strip containing four silicon cells 
the device is built into the temple bar of a 
pair of glasses. Again, the wearer of a 
** Solaris ’’ ought to get out of doors with it 
every day. The tiny nickel-cadmium battery 
contained in the hearing aid can be recharged 
by solar cells in the sunlight, so that between 
the cells and the battery, the unit will run 
for up to thirty-six hours on a full charge. 
The Hoffman solar portable wireless sets, 
similarly, are ‘“‘more of a gimmick than 
not,” according to a candid admission by 
their maker. The sets are made in California, 
using a cell-pack of twelve solar cells, 
encased in the handle. Elsewhere in the 
realm of civilian uses, a Hoffman solar 
battery is operating in a dollar-bill-changing 
machine recently installed in New York’s 
Seagram Building. The company also is 
working with a petroleum company on an 
application for solar cells in oil-well drilling. 
Finally, Hoffman is on the verge of announc- 
ing the introduction of photo-electric cells for 
use in electronic computers. Joint experi- 
ments with several major computer manufac- 
turers have succeeded in utilising solar 


energy economically in this expanding field. 

For the most part, however, silicon cells 
are going into military uses, where cost is 
secondary. 


Hoffman, for example, is testing 
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a battery for the U.S. Coast Guard in a 
lighthouse installation, where the cells supply 
power for a flashing navigational aid. It is 
experimenting with a similar system atop a 
mountain for the U.S. Forest Service. The 
firm’s engineers are aiming for solar batteries 
that can deliver 2000W ; so far they have 
reached 500W. The most dramatic use of 
Hoffman’s cells to date is in the ** Vanguard.” 
The satellite carries six clusters of eighteen 
cells each, which provide its radio trans- 
mitter with 50 milliwatts of continuous power 
to keep in contact with stations on earth 
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It appears that recent research and develop- 
ment has opened up bright new horizons for 
many firms engaged in solar experiments. 
Certainly, nothing is more plentiful than 
energy from the sun ; a competent authority 
has estimated that in a single day, enough of 
it falls on an area 100 miles square in the 
south-western United States to power all of 
American industry for an entire year. After 
centuries of apparent disdain for the sun’s 
potential usefulness, it seems that man 
finally is achieving a proper respect for this 
virtually untapped energy resource. 


384ft Geodesic Dome 


HE accompanying illustrations depict a dome, 

384ft in diameter and 120ft high, which is 
used as a repair shop for railway wagons by the 
Union Tank Car Company, at Baton Rouge, 
Louisiana. The dome has no internal supports. 
its structural basis was evolved by R. Buck- 
minster Fuller, and it is termed a “ geodesic ™ 
dome. It consists of 321 hexagonal panels, each 
formed of eleven-gauge sheet steel, and braced 


An early stage in erecting the dome, showing a 
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by tubes and rods. The panels are arc welded 
together. In the first illustration, which shows 
an early stage in erecting the dome, a typical 
panel (attached to partial panel shapes at the base 
of the dome) can be discerned in the left centre, 
where it is being held in position by the crane 
prior to welding. The panel is concentric with 
the hexagon of steel tubes, and its edges are 
indicated by the temporary clamps which are 
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Planks are resting on the lower part of the structure 
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holding them in position until it is welded on to 
the adjoining sections. The structure formed 
from these panels is described as “a _three- 
dimensional unit-cell curved truss.”’ The ** truss ” 
has a structural depth of about 4ft. The steel 
panels, which are described as ‘** involuted,” 
form the weathering surface of the structure and 
also the inner or tension side of the truss system. 
The side length of the hexagon of one panel is 
about 9ft. 

The compression members of each of these 
panels*’ or “trusses’” are the steel tubes, 
which are 4in in diameter. The illustration shows 
the pinned hexagon of these tubes forming the 
“compression” side of the newly placed panel, 
with six tie rods radiating from the centre of 
the panel to the corners of this hexagon. Two 
further tie rods extend outwards from each of 
these points, to the corners of the panel, and a 
further rod, perpendicular to the “ plane” of 
the structure, joins each of them with the corre- 
sponding “ intersection *’ point on the steel skin. 
The rather complicated shape of the panel, each 
of the six sides of which is V-shaped in elevation, 
will be apparent from the illustration. Note also 
the additional tubular members, pinned on to 
the basic hexagon of tubes, to interlock the panel 
into the whole structure. These tubes are 
anchored at ground level through welded steel 
pinned base plates. 

There is over 500 tons of steelwork in the 
completed dome. No scaffolding was needed to 
erect it, the only plant being six long-boom 
cranes. The steel panels were made by manual 
welding on jigs at the site. The second illustra- 
tion shows the completed dome, with a structure 
of similar construction, which is actually a paint 
tunnel, in the foreground. The main dome 
contains thirty-six radial repair tracks, and three 
ingoing and three outgoing tracks. One of the 
former is for inspection, and one of the latter 
passes through the paint tunnel. There is a 
small dome housing a control tower at the centre 
of the main dome. The cost of the dome was 
3,000,000 dollars, and the contractor was the 
Nichols Construction Company. This informa- 
tion was sent to us by the Lincoln Electric Com- 
pany, of Cleveland, Ohio. 


Production of Synthetic Quartz 


Detaics of pilot plant production of synthetic 
quartz crystals for telephone communication 
purposes were recently revealed by the Bell 
Telephone Laboratories. Production facilities 
based on the new technique are now growing 
large crystals in limited quantities at the Merri- 


Representative series of synthetic quartz crystals 
grown in Western Electric autoclave 
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Works of 
Company at North Andover, Massachusetts. 
The Bell System is a large user of quartz for 
filters, oscillators, and frequency standards and 
has been interested in synthetic quartz processes 


mack Valley the Western Electric 


for some time. This interest has resulted from 
the increasing difficulty in obtaining large 
crystals of natural quartz, and from the generally 
unstable market conditions. Quartz suitable for 
use in communication devices comes mainly from 
Brazil, where its mining is carried out on a free- 
lance basis. An apparent depletion of larger 
natural quartz crystals has caused critical 
shortages at times, vividly demonstrated during 
World War II when it was found necessary to 
develop other piezo-electric materials, such as 
ethylenediamine tartrate, as a quartz sub- 
stitute for use in sonar and communication 
devices. Synthetic quartz provides a number of 
advantages over natural quartz in addition to 
its availability in any quantity and size. Seeds 
can be cut to provide grown crystals which can 
be sawed in the most efficient manner. Also, 
synthetic quartz has natural crystal faces which 
allow easier orientation of the stock for cutting 
into crystal units. It has none of the foreign 
inclusions which usually occur in natural quartz, 
and it can be produced without either optical or 
electrical twinning. It is estimated that the 
greater yield resulting from these improvements 
is at present at least two and a half times that of 
natural quartz. 

The so-called hydrothermal process has been 
widely investigated on a laboratory scale for 
several years, and quartz crystals about jin 
square by I4in long and larger have been grown 
at the Bell Laboratories. The processing equip- 
ment was then scaled up for pilot plant investi- 
gation and quartz crystals up to 2in to 3in in 
each cross section dimension and Sin to 6in 
long have been grown in this equipment. These 
operations were not directed towards growing 
the biggest possible crystals, but towards deter- 
mining the optimum processing parameters. In 
the hydrothermal process, a long narrow auto- 
clave mounted vertically is filled with an alkaline 
solution, usually sodium hydroxide. Small 
pieces of readily available natural quartz are 
then placed in the bottom of the vessel to provide 
the nutrient. Future production will utilise 
even less costly and more readily available 
material such as high quality sand as the nutrient. 
Seed plates cut from either natural quartz, or 
previously grown synthetic crystals, are hung 
from a rack in the upper section of the vessel. 
After sealing, the autoclave is heated to the 
required temperature, and maintained under a 
constant temperature differential from bottom 
to top for the requisite processing time. This 
period has varied from a week to several weeks, 
depending on the experiment being performed. 

An economical growth rate considerably in 
excess of 0:060in per day has been achieved. 
Since growth occurs primarily in one dimension, 
flat seed plates are used which effectively become 
thicker but change little in other dimensions. 
The rate of growth varies with each of a number 
of conditions, including the temperature differ- 
ential between nutrient and seed plate area, the 
alkalinity of the solution, the temperature, and 
the percentage of fill or pressure. The operation 
of the hydrothermal process depends on the 
maintenance of a temperature differential between 
the nutrient area and the seed plate area. The 
nutrient dissolves in the hotter lower region and 
is carried by convection currents to the cooler 
upper region. The lower temperature here leads 
to a supersaturated condition in the nutrient 
solution, which causes the dissolved quartz to 
re-deposit on to the seed plates in single crystal 
form. 

One of the main problems which appeared in 
scaling up the pilot plant equipment was that of 
finding a suitable closure for the autoclaves. The 
laboratory vessels were simply welded tubes 
supported by capped, high pressure piping. A 
repetitive closure was required for the larger 
autoclaves and a satisfactory closure was 
developed which gives a tighter seal as the 
pressure inside builds up. The combination of 
high temperature and pressure conditions present 
in this process is believed to be one of the most 
severe encountered in any process industry at 
present and gave rise to a number of material 
selection and equipment design problems. 
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Transfer Machine Tool 


N automotive company found that it was 

spending a surprising amount of money each 
year for new tooling just to drill and finish a 
vent hole in rear axle housings. The location of 
the hole and the design of the housing changed 
each year, and the equipment used one year 
could not be used the next. This annual cost has 
now been eliminated by a simple transfer 
machine designed by the Buhr Machine Tool 
Company, of Ann Arbor, Michigan. This 
machine involved a cost of only the retooling 
bill for one year and can be adjusted easily to 
drill the hole in any location dictated by present 
or future part designs. The versatility of this 
machine does not end there, however. By using 
a standard coolant base under the load station 
and by bridging the gap between this base and the 
main machine base with five idle stations, the 
transfer machine acts to flush out chips from 
previous operations and serves as the trans- 
ferring device between the previous trunnion 
machine operations and the drilling operations. 
In addition, a compound movement permits 
drilled holes to be deburred both top and 
bottom with the same tool bit, using the 
same hydraulic unit that feeds the drill in the 
adjacent station. 

The operator on the trunnion machines un- 
loads an in-process housing from one of the trun- 
nions and deposits it in the load station of the 
ten-station Buhr transfer machine. The part is 
placed on adjustable, notched rails that run the 
length of the transfer machine. These rails can 
take parts varying as much as 8in in length 
either 4in longer or 
shorter than the current 
model part. Once a part 
is in the load station, 
the machine takes over. 
While still in the load 
station, coolant is intro- 
duced under pressure 
from both ends. Chips 
are flushed toward the 
centre and out because 
the normal position of 
the part is with the open 
face of the “ banjo” 
down. The parts have 
a chance to drip dry 
during travel through 
the five idle stations and 
all coolant flows back to 
the coolant base. The 
workpieces move in steps 
through the five idle 
stations. At station 7, 
the housing is rotated to 
the correct angle and a 
isin diameter hole is 
drilled at a cutting speed 
of 65ft per minute with 
a feed of 4-Sin per 
minute. In station 8 
both the inside and the 
outside of the hole are 
deburred. The hole is 
tapped in station 9. 
Housings are manually 
unloaded from station 
10 at a rate of about 180 
pieces per hour at 80 per cent efficiency. 

The workpieces move progressively through 
the ten stations. Fingers on twin rotating 
transfer bars catch each part, pull it up out of 
the vees in the rails and slide it forward into the 
next notch. The housings are prevented from 
rotating, while being indexed, by a guide strip 
down the middle of the machine that contacts 
the “banjo” if the workpiece tends to turn. 
The parts are roughly located in the three working 
stations by the vees in the rails. Accurate loca- 
tion is accomplished by retracting plugs that 
contact the bearing bores at each end of the 
housing. After each index of the transfer bars, 
the guide strip under the working stations is 
lowered so that the housings can be rotated to 


the proper angle. Rotation is by means of 
revolving radial locators that engage a hole in 
the workpiece flange. The retracting plug units 
can be adjusted linearly to accommodate changes 
in housing length, and the radial locators can be 
adjusted for different angles of rotation. The 
tooling to drill, chamfer and tap the hole is 
carried on two hydraulic feed units mounted on 
a single-vertical column. Tools for the drilling 
and deburring stations are both carried on a 
single feed unit and the tapping head for the 
third work station is on the other. Basically, the 
standard cycle for both heads is : rapid down- 
ward approach, feed, positive stop and automatic 
high-speed reverse. A compound movement, 
however, enables both top and bottom edges of 
the drilled hole to be deburred in one station 
using the same tool head that feeds the drill in 
the adjacent station. 

While the feed unit descends at a constant 
drilling feed, a hydraulic cylinder varies the 
feed rate and direction of the deburring spindle 
relative to the feed unit. During the first part of 
the down-feed of the head, the control cylinder 
moves the deburring tool upward at a rate 
somewhat less than the down-feed of the head. 
The difference in the rates is the effective feed of 
the deburring tool into the work. The spring- 
loaded deburring blade moves in and out of the 
deburring tool as it is traversed through the 
drilled hole. The hydraulic cylinder then feeds 
upward to give another effective feed rate for 
deburring the lower edge of the hole. All this is 
accomplished during the downward stroke of the 





Buhr transfer machine tool for drilling and finishing vent holes in rear axle 
housings 


drill head. By using a single feed unit for two 
operations and the compound movement for the 
chamfering tool, it was possible to reduce the 
initial cost of the set-up while equalising the 
cycle time of the drilling and chamfering stations. 
Tapping of the drilled and chamfered hole in the 
third station, of course, takes less time than 
drilling. At the completion of the work cycle, 
the three parts in the working stations are 
rotated back to normal position, the guide strip 
is elevated under them, the plugs are retracted 
and the parts are indexed along by the transfer 
bars. All of the !ocating mechanisms, feed rates 
and tool locations are adjustable to meet require- 
ments. All rotational locations, in both direc- 
tions, are set by adjustable p&sitive stops. 
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Personal and Business 


Appointments 
Mr. P. M. MarLow has been appointed a director 
of Baker Perkins (Exports), Ltd. 
Mr. L. G. NorTHFIELD has been appointed 
publicity manager of Efco, Ltd. 
Mr. V. J. GARNER has been appointed sales 
manager of F. E. Weatherill, Ltd. 


Mr. IAN CAMPBELL-BRucE has been appointed 
sales director of Muzicord (Sales), Ltd. 


Mr. Georce L. Mircuett, M.I.Mech.E., 
been appointed a director of Hills Plant, Ltd. 


Mr. A. E. Morton has been appointed sales 
promotion manager of the Matbro Group of 
Companies. 

Vickers, Ltd., announces that Major-General 
A. E. Walford has been elected chairman of the 
board of directors of Canadian Vickers, Ltd. 


Mr. James D. Furst has been appointed manager 
of the refrigeration department of W. J. Furse and 
Co., Ltd., following the death of Mr. John French. 


Mr. Peter Asop has joined Technograph Elec- 
tronic Products, Ltd., and will be responsible for the 
technical sales division in the computer, guided 
weapons and airborne equipment fields. 


Mr. W. J. G. Hawkins, M.LN.A., has been 
appointed principal sea transport officer with effect 
from April 1, in succession to Mr. H. H. Bath, 
who is retiring from the Marine Survey Service. 


Mr. P. G. MALINs has been appointed manager of 
the Midland Region of the British Institute of Man- 
agement in succession to Mr. B. W. Vigrass, who is 
moving to B.1.M. headquarters in London as overseas 
and regional manager. 

Howarps oF ILForD, Ltd., announces that Mr. 
E. W. M. Faweett, technical director, and Mr. 
H. P. P. Hodgkins, commercial director, have been 
appointed to the board of the parent company, 
Howards and Sons, Ltd. 


THe MINISTRY OF TRANSPORT AND CIVIL AVIATION 
has announced that Mr. L. J. Dunnett has been 
appointed permanent secretary to the Ministry in 
succession to Sir Gilmour Jenkins, who will retire 
from the public service on March 31. 


THe New ZEALAND SHIPPING COMPANY announces 
that Mr. J. P. R. Williams has been appointed 
engineer commodore of the combined New Zealand 
Shipping and Federal Steam Navigation Companies 
Fleets in succession to Mr. A. C. Munro. 


BritisH-BROWN-Boveri, Ltd., announces that 
Mr. R. L. Thomas has been promoted to general 
manager, following the death of Mr. H. Oswald, 
managing director. Mr. R. H. Coates, A.M.1.E.E., 
manager of the electrical section will act as his 
deputy. 

Mr. ALBERT WHITFIELD has been appointed 
general manager of Widnes Foundry and Engineer- 
ing Company, Ltd. Mr. Ralph Credland, joint 
managing director, has retired from active duties. 
He will remain on the board of directors in a con- 
sultative capacity. 

CENTRAL Exectriciry GENERATING BoarpD has 
announced the appointment of Mr. E. V. Hardaker, 
A.M.LE.E.., as divisional electrical engineer, Midlands 
and East Midlands Region. Mr. E. M. Packham has 
been appointed secretary, and Mr. H. Marriott, 
accountant, of the Eastern and South Eastern Region. 


HEAD WRIGHTSON AND Co., Ltd., announces the 
following appointments as directors of its subsidiary 
companies : Head Wrightson Steel Foundries, Ltd., 
Mr. George Taylor and Mr. John D. Eccles ; Head 
Wrightson Colliery Engineering, Ltd., Mr. Roger 
B. W. Bolland ; Head Wrightson Stockton Forge, 
Ltd., Mr. Richard O’Brien. 


ANGLO GREAT LAKES CORPORATION, Lid., an 
associated company of C. A. Parsons and Co., Ltd., 
has announced the following appointments : Mr. 
H. H. Mullens, a director; to be chairman in succes- 
sion to the late Sir Claude Gibb ; Mr. H. B. Topham, 
also a director, to be general manager and Mr. D. P. 
Walton, secretary, to be a director of the company. 


Ruston AND Hornssy, Ltd., has announced the 
following internal appointments, which have been 
brought about by re-arrangements in the com- 
pany’s engineering departments : P. L. Johnson, 
A.M.I.Mech.E., manager, technical services; J. K. 
Bellamy, A.M.I.Mech.E., engineer-in-charge, small 
engines; L. H. Milsom, M.LProd.E., assistant 
chief engineer, current engines; A. M 


has 


Porkess, 


A.M.1.Mech.E., assistant chief engineer, medium 
speed engines ; L. Stubbs, A.M.I.Mech.E., engineer- 
in-charge, locomotives and gears; H. Bayes, 
A.I.Mar.E., engineer-in-charge, marine applications. 


THe British ALUMINIUM ComPANny, Ltd., states 
that following upon the change of control of the 
British Aluminium Company, Ltd., Lord Portal and 
Mr. Geoffrey Cunliffe, chairman and deputy chair- 
man respectively, have left the boards of that com- 
pany and all its subsidiary and associated companies. 
Sir Ivan A. R. Stedeford has been elected a director 
and chairman of the board of the British Aluminium 
Company, Ltd., and Mr. Richard S. Reynolds has 
been elected a director. The following staff changes 
have been made at the company’s rolling mills : 
Mr. J. A. Richmond has been appointed deputy 
manager at Falkirk with effect from July 1, 1959, 
and has been nominated to succeed Mr. Field as 
manager at Falkirk when the latter retires on January 
23, 1960. Mr. T. D. Rees has been appointed deputy 
manager at Latchford with effect from May 1, 1959. 
Mr. R. L. C. McDonald has been appointed assistant 
manager at Warrington with effect from March 1}, 
1959. Mr. F. C. Foskett has been appointed chief 
production superintendent at Milton with effect from 
March 1, 1959. Mr. N. MacDonald has been 
appointed deputy chief production superintendent at 
Milton with effect from March 1, 1959, and Mr. D. 
Lowe has been appointed superintendent of the 
experimental department at Milton with effect from 
March 1, 1959. 


Business Announcements 


MarTonair, Ltd., states that it has appointed 
Notz and Co., A.G. Murtenstrasse 65, Biel-Bienne, |, 
Switzerland (telephone, 032-2-55-22) as its agent in 
Switzerland. 


SIMMONDS AEROCESSORIES, Ltd., has announced the 
formation in Belgium of Simmonds Aerocessories 
(Belgium) S.A., 25, rue Faider, Brussels, as a sub- 
sidiary company. Mr. George Harms has been 
appointed manager of the new company. 


RACAL ENGINEERING, Ltd., Western Road, Brack- 
nell, Berkshire, announces that its instrument divi- 
sion has been formed into a new company, Racal 
Instruments, Ltd. Mr. J. H. Head has been appointed 
director and general manager of the new company. 


SERVOMEX CONTROLS, Ltd., has concluded an 
agreement with Feedback, Ltd., whereby Servomex 
will manufacture and market Feedback designs. 
Mr. R. C. Steel, chairman and managing director of 
Servomex Controls, Ltd., has been elected to the 
board of Feedback, Ltd. 


THE YALE AND TOWNE MANUFACTURING COMPANY 
has opened a new service depot at Wilson Place, 
Nerston Industrial Estate, East Kilbride, Lanark- 
shire (telephone, East Kilbride 20241). The depot, 
besides stocking service parts for Yale trucks, has 
facilities for overhauls and repairs. 


Concrete, Ltd., 16, Northumberland Avenue, 
London, W.C.2, states that, completing the policy of 
decentralisation, the Bison Works at Lichfield and 
Hounslow have been formed into separate companies. 
The name of the former is Concrete (Midlands), Ltd., 
and the latter, Concrete (Southern), Ltd. 


D. NaPiER AND Son, Ltd., has formed a Canadian 
subsidiary, D. Napier and Son (Canada), Ltd., 
4104, St. Catherine Street West, Montreal (telephone, 
Wellington 7-9383). The directors of the new com- 
pany are Mr. H. Sammons, M.I.Mech.E., president ; 
Mr. L. A. Sanson, executive vice-president ; Mr. 
S. M. Finlayson, Mr. J. C. K. Shipp and Mr. H. B. 
Style, A.M.I.E.E. 


Tecacemit, Ltd., Plymouth, Devon, states that it 
has purchased half of the ordinary shares in British 
Filters, Ltd., Maidenhead. Mr. S. G. Gates, chair- 
man, and Mr. P. R. Scutt, managing director of 
Tecalemit, Ltd., will join the board of British Filters. 
Mr. T. E. Worth, M.I.Mech.E., chairman and 
technical director, will continue in that capacity, 
together with Mr. Nigel J. Bennett, who will con- 
tinue as managing director. 


SOUTHERN INSTRUMENTS, Ltd., Frimley Road, 
Camberley, Surrey, has announced the formation of 
an analytical instruments department which will sell 
equipment designed and manufactured within the 
company, and also sell, and in some cases manufac- 
ture, equipment of outside design. Mr. W. B. 
Horner has been appointed general manager of the 
analytical department, and will be assisted by Mr. 
G. B. Thorpe and Mr. J. Hetman on applications 
research. 


_ WILLIAM TOWNSEN AND Sons, Ltd., announces that 
it has purchased a portion of the business William 
Ryder, Ltd., Beehive Works, Bolton. For the time 
being it is the company’s intention to carry on under 
the title of William Townsen and Sons, Ltd., Suc- 
cessors to William Ryder, Ltd., but a new company 
is to be formed in the early future, to take over the 
business. 


THE HAWKER SippELEY Group has announced the 
formation of a new holding company, Hawker 
Siddeley Australia Pty., Ltd., to manage all the 
Group activities (except aircraft) in Australia. These 
activities are in the hands of an existing company 
Hawksley Australia Pty., Ltd., and a new company 
Hawker Siddeley Brush Pty., Ltd., which has 
replaced Brush Group (Australia), Pty, Ltd. Mr. 
W. S. Warner will be chairman and Mr. James S. 
Samson, deputy chairman and managing director of 
the new company. 


Contracts 


Rustyra, Ltd., the British consortium formed for 
the purpose of supplying plant and equipment for a 
tyre factory now being built in the Ukraine, has 
received a further order valued at more than 
£1,000,000. This latest order is mainly for rubber 
processing machinery to be supplied by David 
Bridge and Co., Ltd., and Francis Shaw and Co., Ltd.. 
and for conveying equipment which is to be made by 
G. W. King, Ltd. 


Mosit Or Company, Ltd., has announced the 
construction of a new ocean-fed terminal, costing 
over £1,000,000, at Ellesmere Port, Cheshire. The 
terminal is situated 2} miles from the Queen Elizabeth 
If oil dock at the entrance to the Manchester Ship 
Canal. John Laing and Son, Ltd., is the main con- 
tractor and The H. K. Ferguson Company of 
Great Britain, Ltd., is responsible for the mechanical 
and electrical work. 


CosrTain (West Arrica), Ltd., has been awarded a 
contract valued at more than £200,000 to build an 
extension to the Oji River power station for the 
Electricity Corporation of Nigeria. The work is 
expected to be completed by the early summer of 
1960. A second 1OMW set is to be installed, and 
the civil engineering extension will provide accom- 
modation for a further set. The consulting civil 
engineers are Messrs. Coode and Partners, and the 
electrical and mechanical consultants are Messrs. 
Preece, Cardew and Rider. 

THE BRITISH THOMSON-HoUSsTON Company, Ltd.. 
has received an order from the London Transport 
Executive for 350 electro-pneumatic camshaft contro! 
equipments for Central Line tube trains. This brings 
the total number of equipments of this type supplied 
or on order from B.T.H. to 2226 since the first order 
was placed for the 1938 tube stock. The value of 
the present order is approximately £1,250,000. 
Deliveries are about to begin of 504 camshaft equip- 
ments ordered previously for new stock on the Picca- 
dilly and Metropolitan lines. 


MARCONI'S WIRELESS TELEGRAPH COMPANY, Ltd., has 
been awarded contracts from the Norwegian P.T.T. 
Administration and the Royal Board of Swedish 
Communications for a combined multi-channel 
radio-telephone and television link between Oslo and 
Karlstad. A further section, carrying multi-channel 
radio-telephony only, is to be installed in Sweden 
between Karlstad and Arvika. This installation 
represents the first order received for the new Marconi 
HM500 (terminal) and HM550 (repeater) wide-band 
multi-channel equipments employing an all-travelling 
wave system and operating in the 4000 Mc's band. 
The system is expected to be in operation by May, 
1960. 

THE ENGLISH ELectric Company, Ltd., and 
SIEMENS-SCHUCKERTWERKE Of Erlangen, Germany, 
are to carry out a large electric power programme in 
the Sudan, according to an agreement signed between 
the Sudan Government and a consortium of the two 
companies named. The new power programme 
involves three main schemes : first, a hydro-electric 
station with two 7500kW water turbine alternator sets 
will be built at the existing dam at Sennar, on the 
Blue Nile ; secondly, the Burri Power Station in 
Khartoum will be extended to include a new 10,000kW 
steam turbo generating set ; and thirdly, an overhead 
transmission line will connect Sennar with Khartoum, 
with intermediate substations at Wad Medani and 
Hassa Heissa. The total value of the works is over 
£4,000,000 and the work will begin immediately. The 
plant and equipment supplied by English Electric 
will be manufactured at the company’s Stafford, 
Rugby and Liverpool works, 
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British Patent Specifications 


When an invention is communicated from abroad the name and 
address of the communicator are printed in italics. When an 
abridgment is not illustrated the specification is without drawings, 
unless otherwise stated. The date first given is the date of applica- 
tion; the second date, at the end of the abridgment, is the 
date of publication of the complete specification. Copies of 
specifications may be obtained at the Patert Office Sales Branch, 
1S, Southampton Buildings, Chancery La. , W.C.2, 3s. 6d. each. 


MOTOR VEHICLES 


807,477. August 22, 1956.—CENTRIFUGAL CLUTCHES, 
Societe Anonyme Francaise du Ferodo, 64, 
Avenue de la Grande Armee, Paris, 17, Seine, 
France. 

According to the invention there is provided in a 
centrifugal motor vehicle clutch an additional 
externally actuated control for modifying, during 
operation, the disengaging force. More particularly 
this resilient force is increased upon operation of the 
choke or for starting purposes on an exceptionally 
steep gradient and is lowered for the purpose of pro- 
longing the braking action of the engine in the region 
of lower speeds. The drawing shows a longitudinal 
section through a centrifugal clutch, to which the 
invention has been applied, the clutch being in the 
position corresponding to the throttled or idle con- 
dition of the engine. In this design of clutch for 
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motor vehicles a weight head carrier may be coupled 
at will with the engine shaft for the purpose of engage- 
ment or immobilised by an electromagnet to release 
the clutch. Ina clutch of this nature, the assembly is 
such that when the weight head carrier A rotates 
with the engine throttled down, the centrifugally 
developed axial force on the cam B and the plates C 
and D is compensated by an opposing force exercised 
by the springs, which hold the plate D away from the 
flywheel E. The preconstraint exercised by the 
springs develops over the entire range of normal 
operation of the engine a constant disengaging force 
deducted from the engaging force resulting from the 
centrifugal force itself. It is, therefore, above idle 
engine speeds that a torque becomes transmissible, 
this torque increasing substantially at the normal 
running speed of the engine. The position is not 
the same if the choke of the vehicle is operated by 
the driver or if, when the vehicle is furnished with an 
automatic choke, the temperature is such that the 
choke is actuated, because the idle speed of the engine 
is then increased to become a choke fast idle speed 
and frequently causes an abrupt engagement of the 
clutch. According to the invention provision is made 
for a second method of operation of the clutch in 
which the force of the springs is modified by a 
control means connected to, and thus responsive to, 
the position of the choke, in such a way that the con- 
ditions of clutch disengagement with choke become 
substantially identical with those without choke. By 
these means the depression chamber F of the choke 
is connected by a pipe to an annular control chamber 
G carried by the fixed frame of the clutch. In this 
chamber there is an annular plunger H with a lightly 
frictional peripheral portion J, which co-operates with 
a member K connected by springs L with the pressure 
plate D. When the choke is inoperative, there is no 
appreciable depression in F, and the plunger is not 
subjected to any suctional effect. The member K is 


not moved and conditions prevail exactly as in the 
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case of normal running in which declutching is effected 
when the engine is idling. If the choke is actuated, 
the depression brought about in F applies suction to 
the plunger, and moves the member K towards the 
rear. The springs L add their action to that of the 
main springs to retain the pressure plate, thus counter- 
acting the effect of the force produced by the weight 
heads. So long as the engine rotates in throttled con- 
dition with the speed increase due solely to the choke, 
i.e. with no pressure applied to the accelerator, the 
axial force produced by the weight heads is overcome 
by the springs L calibrated accordingly, and adding 
their action to that of the main springs. When the 
accelerator is depressed, the pressure of the roller 
elements preponderates and engagement of the clutch 
is brought about. The arrangement, therefore, per- 
mits during normal effective operation of the engine 
deliberate adjustment and/or modification, following 
the different conditions of use under which the vehicle 
may be employed, of the characteristic curve repre 
senting the variations of the torque capable of being 
transmitted by the clutch as a function of the engine 
speed.—January 14, 1959. 


MACHINE TOOLS 


807,921. April 20, 1955.—TooLs FoR LATHES OR 
BorinG Bars, Birmingham Small Arms Com- 
pany, Ltd., Armoury Road, Small Heath, 
Birmingham, 11. (/nventor : Lionel Fine.) 

This invention relates to single-point, metal-cutting 
tools having a separate cutting tip secured by mech- 
anical means. Alternative constructions are shown 
and we describe one by way of example. The tool 
body or shank has in it a groove one side of which is 


tapered to form a dovetail cross section. A tip A 
A < YS 
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having both sides tapered is fitted within the groove, 
one side engaging the tapered side of the groove. 
Along the other side of the groove a recess is formed in 
the body to receive a wedge B, the tapered side of 
which engages the tapered side of the tip so that when 
the wedge is in position the tip is locked as shown. 
A threaded hole in the body extends below the wedge 
recess and is counterbored to the depth of the recess. 
The wedge is formed with a countersunk semi-circular 
hole complementary with that in the body. When the 
tip and wedge are in position a set screw C is inserted 
through the hole in the wedge and screwed into the 
body. The head of this set screw acts on the counter- 
sunk portion of the wedge, drawing it down into the 
recess and locking the tip between the tapered side of 
the groove and the side of the wedge. When wear 
takes place on the tip, or after re-grinding, the wedge 
is slackened, the tip is moved out and the wedge 
retightened.—January 28, 1959. 


COMPRESSORS 


$08,172. April 23 1956.—INSTALLATIONS FOR Com- 
PRESSING AIR OR Gas, The Consolidated Pneu- 
matic Tool Company, Ltd., 232, Dawes Road, 
London, S.W.6. (/nventor; John Reginald 
Quertier.) 

This invention relates to compressors of the liquid- 
flooded type and is intended to provide a residual 
flow of liquid, adequate for lubrication and sealing 
when the temperature of the compressed air or gas 
delivered falls to its minimum value—that is, under 
conditions of no load on the compressor, or on 
starting. An embodiment of the invention is described 
with reference to the accompanying diagram. The 
delivery port of the compressor A is connected to a 
receiver B embodying a separator for separating from 
the air the cooling liquid discharged by the com- 
pressor. The receiver has an outlet through which 
the separated liquid, collected in the base, is dis- 
charged into the circulating pipe C by the pressure of 
air in the receiver. This pipe leads by way of a heat 
exchanger, a filter, and a valve D to an inlet port in 
the compressor casing. The compressor is preferably 
controlled in dependence upon the pressure in the 
receiver by throttling the inflow of air through the 
intake. A thermally responsive element E in the 
compressor delivery pipe is connected by a fluid-filled 
tube (and, if desired, by way of a fluid-operated servo- 
motor), sO as to actuate the valve D. The arrange- 
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ment is such that the valve is fully open when 
the compressed air being delivered is at a pre- 
determined maximum temperature, and is closed 
when the compressed air is at a predetermined 
minimum temperature. The valve D is provided with 
a by-pass, whereby the circulation of the liquid is not 
completely stopped when the valve is closed, thereby 
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preventing failure of the lubricating system when the 
temperature of the air on the delivery side of the 
compressor is at a minimum under conditions of low 
or no load. Thus a flow of liquid adequate for 
lubrication is supplied to the compressor under the 
pressure obtaining in the receiver at all times, and the 
flow is automatically increased in response to rise of 
temperature of the air delivered by the compressor 
consequent upon increase of load so that the rate of 
abstraction of heat by the liquid is increased. —Januar) 
28, 1959. 


BOILERS 


808,207. June 17, 1955.—IMPROVEMENTS IN 
Boicers, Aktiebolaget Gustavsbergs Fabriker, 
Gustavsberg, Sweden. 

An object of this invention is to increase the 
efficiency of a heating boiler, first, by preventing soot 
and dust deposit on the heating surfaces of the con- 
vection part of the boiler ; secondly, by improving 
the combustion. In the boiler shown in the drawing 
the water space is formed by a jacket surrounding the 
furnace A, a hollow wall B, depending from the upper 
part of the jacket, and by a number of hollow walls C, 
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depending from the upper wall, and by hollow walls 
D projecting up from the bottom in the intermediate 
spaces between the walls. The hollow walls form the 
convection part of the boiler and offer a passage to 
the flue gases, as indicated by arrows. Flue gas 
passages E extend from the rear wall of the furnace 
to cyclones F mounted behind the furnace. The 
cyclones are surrounded by a water jacket connected 
to the water space of the boiler: extending through 
the upper wall of the water jacket are tubular 
members opening into a space through which the 
gases flow. The lower portions of the cyclones open 
at the bottom into a collecting space for the ashes 
and soot which are separated from the com- 
bustion gases in the upper part of the cyclones. 
Dampers may be arranged so that one or more of 
the cyclones may be cut off according to the load, 
The combustion gases flowing into the passage £ 
from the furnace generally contain stray cinders as 
well as soot, and they flow tangentially into a cyclone 
at a relatively high velocity. Solid particles moving 
out toward the circumference of the cyclone fall down 
into the collecting space, whilst the gases relieved of 
solid particles escape at the top through the tubular 
member and pass through the passages the 
water walls to the flue gas outlet.—January 28, 1959, 
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Launches and Trial Trips 


THeser, Cargo ship ; built by the Ateliers et Chan- 
uers de Bretagne for the Societe Navale Caennaise ; 
length between perpendiculars 397ft 34in, breadth 
moulded 49ft Ilin, depth 28ft 6in, deadweight 7000 


tons at 21ft Ojin draught, speed 134 knots ; four 
holds, eight 5-ton winches, two Bipod masts ; 
three 130kW diesel-driven and one 110kW shaft- 
driven generators; two S.E.M.T.-Pielstick, four- 


stroke, single-acting, supercharged diesel engines, 
2560 h.p. each at 420 r.p.m., drive one shaft through 
reduction gearing and hydraulic couplings. Trial 
November. 

Overseas Pioneer, oil tanker; built by the 
Furness Shipbuilding Company, Ltd., for London 


and Overseas Tankers, Ltd. ; length between per- 
pendiculars 560ft, breadth moulded 80ft, depth 
moulded 42ft 3in, draught 32ft 44in, deadweight 
24,900 tons; twenty-seven cargo oil tanks, one 


cargo pump room, three 1000 tons per hour turbine- 
driven centrifugal pumps, three 150 tons per hour 
vertical duplex steam stripping pumps ; two 325kW 
turbine-driven generators and one 100kW diesel- 
driven generator one set of Richardsons West- 
garth double reduction geared turbines, 7300 s.h.p 
at 100 propeller r.p.m., two Foster-Wheeler “ D~ 
pattern water-tube boilers supply steam at 450 1b 
per square inch and 750 deg. Fah. Trial December | 


Forthcoming Engagements 


Secretaries of Institutions, Societies, &c., desirous of having 
notices of meetings inserted in this column, are requested to not 


that, in order to make sure of their insertion, the necessary informa 


tion should reach this office not later than a fortnight before the 
In all cases the time and PLACE at which the meeting is 


to be held should be clearly stated 


meeting 


ASSOCIATION OF SUPERVISING ELECTRICAL 
ENGINEERS 

BoLTON BRANCH Railway Hotel 

Miniature Circuit Breakers,’ J. A. Robbins 


Trinity 


Mon., March 2 


Street, Bolton 

7.45 p.m. x Leeps Brancn : Great Northern Hotel, Leeds 
“Railway Electrification 7.30 p.m LONDON 
BRANCH Angel Hotel, Uford Theatre Lighting.’ F. f 


Brown, 8 p.m 


Tues., March 3 Electricity 


READING AND District Branch 
Reading 


Room, Market Square 


Board Demonstration 
Mercury-Arc Rectification.” 7.30 p.m. *# W LONDON 
BRANCH : Windsor Castle Hotel, 134, King Street, Hammer- 


Television Systems—Installation and 
A. Isaacson, 7.30 p.m 
Crown Hote! 


smith, W.6, “ Wired 


Maintenance Problems,”* 1 
Horton 


Wed., March 4.—HaAvitax BRANCH 
Street, Halifax, “ Ventilation,’ 7.45 p.m. %& N. LONDON 
BRANCH Wood Green Town Hall, Wood Green, N.22 


* High Frequency Heating,”’ 7.45 p.m. ye Preston BRANCH 
R.A.F.A. Club, East View, Preston, ** Supply and Consumption 
of Electricity,’ J. Prowse, 7.30 p.m 

Thurs.. March $.—S.W. LONDON BRANCH 
Hotel, $.W.19. Open Debate, 7.45 p.m 

Fri., March 6.—-Bristo. AND West oF ENGLAND Brancu ; Grand 
Hotel, Bristol, Tape-Recording of A.S.E.E. Diploma Scheme 
Oral Examination, 8 p.m. yw LiverPooL AND District 
BRANCH Industrial Development Centre, M.A.N.W.E.B 
Paradise Street, Liverpool, | Aspects of Electrical Installa- 
tions and Modern Building Construction,’ 7.30 p.m. x StoKt 
AND CREWE BRANCH Royal Hotel, Crewe, “ A.C. Contro 
Gear,’ S. H. Harding, 7.30 p.m 


BRITISH INSTITUTE OF MANAGEMENT 


Leamington Spa, 1959 Midland 
Management in a Competitive 


* Prince of Wales 


To-day, Feb. 27.—Town Hall 
Management Conference on 
World.”’ 


BRITISH INSTITUTION OF RADIO ENGINEERS 


To-day, Feb. 27.—SoutH Mip Lanps Section : North Gloucester 
Cheltenham, ** Micro-Miniaturiza 


shire Technical College 
tion,’’ G. W. A, Dummer, 7 p.m 

Thurs., March §.--N.W. Section Reynolds Hall, College of 
Technology, Sackville Street, Manchester, 1, “* Closed Circuit 


Television Equipment,"* R Blythe, 6.30 p.m 


ILLUMINATING ENGINEERING SOCIETY 


Regent House, St 


To-day, Feb. 27.—BinMInGHAM CENTRE 
Annual General 


Philip's Place, Colmore Row, Birmingham 
Meeting ; Address by the President, 6 p.m 

Wed. March 4.—EpDInsuRGH CENTRE Y.M.C.A.. 14, South St 
Andrew Street, Edinburgh, “ Lighting and Safety in Building 
Operations and Works of Engineering Construction j 
Gordon Scott, 6.30 p.m 

Yhurs.. March $.—-GLasGow CENTRE 
29, St. Vincent Place, Glasgow, C.! 
Building Operations and Works of Engineering Construction 
J. Gordon Scott, 6.30 p.m 


INSTITUTE OF FUEL 
Royal Station Hote 


British Lighting Council 
Lighting and Safety in 


Wed.. March 4.—-Yor«KsHtrRe SECTION 
Hull. ** Treatment of Water for the Prevention of Scale and 
Corrosion,”’ G. T. Peat, 2.30 p.m. 

Thurs.. March $.—Merseysipe Sus-Secrion Liverpool 


Engineering Society, 9, The Temple, Dale Street, Liverpool 
Annual General Meeting and Films, 7 p.m. & Brisror 
Area: Chemical Department, The University, Woodland 
Road, Bristol, 8, ** Some Aspects of Modern Refinery Opera- 
tions,” D. T. Leahy, 6.30 p.m 
Fri.. March 6.—S. Waves Section : S. Wales Electricity Board 
Showrooms, Kingsway, Swansea, * Gas Producers with specia! 
reference to S, Wales Coals,’’ G. W. C. Alian, 6 p.m 


INSTITUTE OF MARINE ENGINEERS 
\ . March 2.--Srupent Lecture : Memorial Building, 76 
Mark Lene, London, E.C.3, “‘ Marine Lubrication,”’ G. H 


Clark, 6.30 p.m. 
Tues., March 3.—Joint NUCLEAR MARINE Propt LSION PANEI 


Memorial Building, 76, Mark Lane, London, E.C.3 Some 
Metallurgical Features of Nuclear Reactors,’’ H. M. Finniston 


5.30 p.m, 
INSTITUTE OF PETROLEUM 
" \ h 4.—61, New Cavendish Street, London. W.1 
oe Ahead : On the Threshold of Our Second Century,’ 
H. E. Snow, 5.30 p.m. 
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INSTITUTE OF REFRIGERATION 


Thurs., March 5.—Institute of Marine Engineers, Memorial 
Building. 76, Mark Lane, London, E.C.3, ** Applications of 
Refrigeration to Horticultural Produce in the Netherlands,” 
T. Van Heile, 5.30 p.m 


INSTITUTION OF CHEMICAL ENGINEERS 


Wed.. March 4.—-M1tDLANDS BRANCH : College of Technology 
Gosta Green, Birmingham, * Reynolds’ Analogy and Mass 
Transfer,’ F. H. Garner, V. G. Jenson and R. B. Keey, 


6.30 p.m, 


INSTITUTION OF CIVIL ENGINEERS 
Tues.. March 3.—Great George Street, Westminster, London, 
S$.W.1, “ Development in Overhead Electrification of Rail- 
ways as it Effects the Civil Engineer,”’ R. E. Sadler, 5.30 p.m 
Thurs., March §.—N.W. ASSOCIATION : Engineers’ Club, Albert 
Square, Manchester, ‘Investigations of Navigation and 
Bridging Problems of the River Dee,”’ J. A. L. Matheson 
6.30 p.m 


INSTITUTION OF ELECTRICAL ENGINEERS 

To-day, Feb. 27.—SOUTHERN CENTRE South Dorset Technica! 
College. Weymouth, “ Survey of Recent Developments in 
Marine Radar,”’ A. L. P. Milwright, 6.30 p.m. 

Sat.. Feb. 28,.—-LONDON GRADUATE AND STUDENT 
Visit to Tower Bridge, London, E.1, 3 p.m. 

Mon., March 2.—E. ANGLIAN Sus-CenTRe : Cavendish Labora- 
tory, Cambridge, ** The Recognition of Moving Vehicles by 
Electronic Means,’ T. S. Pick and A. Readman, 8 p.m 
te Mersey ann N. WALes CENTRE Royal Institution. 
Colquitt Street, Liverpool, ** P. V. Hunter—Electrical Engineer- 
ing in our Time,’ C. O. Boyse, 6.30 p.m. %& N.E. Rapio 
AND MEASUREMENT Group : King’s College, Newcastle upon 
Tyne, ** High-Quality Microphones,"’ M. L. Gayford, 6.15 p.m 
%& S. Mip_anp Centre : College of Technology, Gosta Green. 
Birmingham, Brains Trust, 6 p.m. ye Maipsrone CENTRE 
Medway College of Technology. Chatham, ** Domestic High- 
Fidelity Reproduction,’’ 6.30 p.m. 

Tues., March 3,—-MEASUREMENT AND CONTROL SECTION : Savoy 
Place, London, W.C.2, ** The Influence of Consumers’ Load 
Consumption Characteristics on Metering Practice,"’ L : 
Golds, §.30 p.m. % E. MIDLAND Centre : College of Further 
Education, Loughborough, “ Smal! Squirrel Cage Motors,” 
A. J. Holland, *‘ Sub-Stations for the Super Grid,’ R. W. 
Hughes, 6 p.m. x N.E. Centre : College of Further Educa- 
tion, Workington, “Silicone Electrical Insulation,’ J. H 
Davis, 7 p.m. %& SHePrFieLD SuB-CENTRE AND N. MDLAND 
Centre: Town Hall, Barnsley, ** The Delti: Locomotive,” 
C. M. Cock, 6.45 p.m. x N.W. Centre: Engineers’ Club 
Albert Square, Manchester, * Subscriber Trunk Dialling,” 
D. A. Barron, 6.15 p.m. ye N. IRELAND CenTRE : Sir William 
Whitla Hall, Queen’s University, Stranmilles Road, Belfast, 
* Automation,’’ H. A. Thomas, 7.30 p.m. 

Wed., March 4.—Ters-Sipt Sus-Centre : Cleveland Scientific 
and Technical Institute, Corporation Road, Middlesbrough 
’ V. Hunter—Electrical Engineering in our Time,’’ C. O 
Boyse, 6.30 p.m. x SouTHERN CentTRE: The University. 
Southampton, * Transistor Voltage Regulators for Alterna- 
tors,” E. E. Ward, 6.30 p.m. 

Thurs., March §.—-ORDINARY MEETING: “* The Reliability and 
Life of Impregnated Paper Capacitors,”’ J. P. Pitts, 5.30 p.m 
* S. MIDLAND Centre : College of Technology, Gosta Green, 
Birmingham, Discussion on “ Nuclear Technology and the 
Electrical Engineer,’ J. Walker, 6.15 p.m 

Fri.. March 6.—MepicaL Evecrronics Discussion Group 
Savoy Place, London, W.C.2, Discussion on ** Potted Histories 
of Instruments Designed for Medical Purposes,"’ opened by 
H. S. Wolff, and “ Co-ordination of Research in Medical 
Electronics,’ opened by R. G. Willison, 6 p.m. ¥& N.E. 
Centre : Technical College, Carlisle, ** The Deltic Locome- 
tive,’ C. M. Cock, 7 p.m. yy SHEFFIELD SuB-CentRe: City 
Hall. Sheffield, ** Automation,”’* H. A. Thomas, 7.30 p.m. 


INSTITUTION OF HIGHWAY ENGINEERS 


Fri., March 6.—Institution of Structural Engineers, 11, Upper 
Belgrave Street, London, S.W.1, ** Oxford Eastern By-Pass,” 
K. Summerfield, 5.30 p.m 


INSTITUTION OF MECHANICAL ENGINEERS 


To-day, Feb. 27.—INFORMAL Discussion 1, Birdcage Walk. 
Westminster, London, $.W.1, ** Choice of Gas Temperature and 
Steam and Pressure Conditions in Nuclear Power Stations,’’ 
6 p.m. x LonpoN Grapbuates’ SECTION : Visit to the Ford 
Motor Company's new foundry at Dagenham, 2 p.m 

Mon., March 2.—-N.E. Brancu : Neville Hall, Newcastle upon 
Tyne, ** Marine Refrigeration,’ H. R. Howells, 6 p.m 

Wed., March 4.—LONDON GRapuaTeEs’ Section: Southall 
Technical College, Beaconsfield Road, Southall, Middlesex, 
** The Skidding Resistance of Roads and its Measurement,”’ 
K. H. F. Cardew, 6.30 p.m. x N.E. Grapuartes’ SECTION 
Visit to the Elswick Works of Vickers-Armstrong, Ltd.. 


SECTION 


2 p.m, 

Thurs., March $.—INDUSTRIAL ADMINISTRATION AND ENGINEEFR- 
ING PrRopuUCTION Group: 1, Birdcage Walk, Westminster, 
London, S.W.1, Discussion on ** Engineering Standards 
Development and Use,’ 6 p.m. y& ScoTrisH BRANCH : Roy: ! 
College of Science and Technology, Glasgow, ** Nature! 
Circulation Investigations on an Experimental 2-Tube Boiler,”’ 
A. M. Laird, A. W. Scott and A. S. T. Thomson, 7.30 p.m 
% E. MipLanps Grapbuates’ SECTION Room 104, College 
of Technology and Commerce. Leicester, ** Electronics fcr 
the Mechanical Engineer,” M. J. Hamblin, 7.15 p.m 
% YorksHire GRapuates’ Section : Grand Hotel, Sheffield. 
* Precision Finishing Machines and Operations,’ E. D. Haigh, 


6.30 p.m. 
Fri.. March 6,.—-ORDINARY MEETING IN CONJUNCTION WITH THE 
Steam GRouP 1, Birdcage Walk, Westminster, London, 


S.W.1, * Approximate Equations for the Properties of Super- 

heated Steam,’’ J. H. Horlock, 6 p.m. ye WESTERN BRANCH 

Cornwall Technica! College, Camborne, Chairman’s Address, 
1Sp.m 


INSTITUTION OF PLANT ENGINEERS 

Wed., March 4.—-KeNT BRANCH: Kings Head Hotel, High 
Street, Rochester, Branch Annual General Meeting, 7 p.m 
¥& Leicester Brancu : Bell Hotel, Leicester, ** Lubrication in 
Industry—A Critical Survey,’ T. Collins, 7 p.m. 

Thurs., March §.—SOUTHERN BRANCH : Polygon Hotel, South- 
ampton, Branch Annual Genera! Meeting, to be followed by a 
discussion, 7.30 p.m. 


INSTITUTION OF PRODUCTION ENGINEERS 


To-day, Feb. 27.—NorTH MIDLANDS REGION : Louis Room, St 
James's Restaurant, St. James’s Street, Derby, ** Automobile 
Testing and Development,’’ H. A. Dean, 7 p.m. ye WaALEs 
REGION : South Wales Institute of Engineers, Park Place, 
Cardiff, “‘ Compressed Air and Some of its Practical Applica- 
tions,”’ W. J. Ford, 7 p.m. 

Tues., March 3.—NOTTINGHAM SECTION : 
Oil Refinery, Staniow, 8 a.m. 

Wed., March 4.--NOTTINGHAM SECTION : Reform Club, Victoria 
Street, Nottingham, Annual General Meeting, 7 p.m 


INSTITUTION OF STRUCTURAL ENGINEERS 
To-day, Feb. 27.—MipLanp Counties BRANCH: James Watt 


Memorial Institute, Birmingham, ** Some Structural Problems 
Particular to Aircraft Design,”’ A. J. Troughton, 6.30 p.m. 


Works visit to Shell 





Feb. 27, 1959 


Cleveland Scientific 


N. Counties BRANCH 
and Technical Institution, Middlesbrough, “ Design of the 
New Industrial Training Centre at I.C.1., Ltd., Wilton Works,’’ 
M. E. Thornely, and “‘ Some Aspects of Industrial Training,” 


Tues., March 3 


N. E. Langdale, 6.30 p.m N. IRELAND BRANCH : College 
of Technology, Belfast, ** Modern Methods of Timber Engineer- 
ing,’ H. Tottenham, 6.45 p.m. 

Wed., March 4.--N. COUNTIES BRANCH : Neville Hall, Newcastle 
upon Tyne, * Design of the New Industrial Training Centre 
at LC.1., Ltd., Wilton Works,’’ M. E. Thornely, and ‘‘ Some 
Aspects of Industrial Training,” N. E. Langdale, 6.30 p.m. 
% YORKSHIRE BRANCH Royal Station Hotel, York, ** The 
Clifton Bridge Project,’ C. J. Minter and A. Goldstein. 6.30 


p.m 
Fri... March 6.—LANCASHIRE AND CHESHIRE BRANCH : College 
of Building, Clarence Street, Liverpool, ** Design of Rein- 
forced Concrete Sections with special regard to C.P.114, 
1957." C. E. Reynolds, 6.30 p.m. 4 W. Counties BRANCH 
University Engineering Laboratories, Bristol, ** Suspension 

Bridges To-day,’ Sir Alfred Pugsley, 6 p.m 


JUNIOR INSTITUTION OF ENGINEERS 


To-day, Feb, 27.—-Pepys House, 14, Rochester Row, Westminster. 
London, S.W.1, ** Computers and Materials Handling,’ W. J 
Kease and A. C. Quarterman, 7 p.m, 

Wed., March 4,—MIiDLAND SECTION: James Watt Memorial 
Institute, Great Charles Street, Birmingham, ** Power Cables 
Abroad,’ Mr. Michaels, 7 p.m 

Fri., March 6.—Pepys House, 14, Rochester Row, Westminster. 
London, S.W.1, Film Evening, 7 p.m 


MANCHESTER ASSOCIATION OF ENGINEERS 


To-day, Feb, 27,—-Engineers’ Club, Albert Square, Manchester. 2. 
Electrical Models and Analogues,”’ E. Bradshaw, 6.45 p.m. 


MANCHESTER STATISTICAL SOCIETY 


To-day, Feb, 27. Portico Library, 57, Mosley Street, Manchester, 
* Applications of Linear Programming Techniques to Problems 
of Production and Distribution,’ A. Baines, 6 p.m 


NORTH EAST COAST INSTITUTION OF 
ENGINEERS AND SHIPBUILDERS 


To-day, Feb. 27.-Lecture Theatre, Mining Institute, Newcastle 
upon Tyne, ** Some Engineering Developments in the Nuclear 
Power Field,’’ A. T. Bowden, 6.15 p.m 

Wed., March 4.—Stupent SECTION : Bolbec Hall, Newcastle 
upon Tyne, Senior Address, P. Denham Christie, 7 p.m 


PRESTRESSED CONCRETE DEVELOPMENT GROUP 


Wed., March 4.--Royal Commonwealth Society, Craven Street, 
London, W.C.2, ** How Can the Advantages of Prestressed 
Concrete Best be Utilised ?’’ H. Riisch, 6 p.m. 


REINFORCED CONCRETE ASSOCIATION 


Mon., March 2.—N.W. BRANCH College of Technology 
Sackville Street, Manchester, ** The Architectural Expression 
of Structural Concrete,’ W. A. Gibbon, 6.45 p.m 

Tues., March 3.—N.W. BRancu: Liverpool Engineering 
Society, The Temple, 24, Dale Street, Liverpool, ** Prestressed 
Concrete Tanks,”’ I Creasy, 6.30 p.m. %& MIDLAND 
Counties BRANCH Birmingham and Midland Institute, 
Paradise Street, Birmingham, ** The Rolling of Steel Bars.”’ 
6 p.m 


ROYAL INSTITUTION OF CHARTERED SURVEYORS 


Mon., March 2. 
S.W.1, “Implementing the 
Littlewood, 5.45 p.m. 


SOCIETY OF CHEMICAL INDUSTRY 


Wed., March 4.—Corrosion Group: 14, Belgrave Square, 
London, S.W.1, ** The Diagnosis of the Causes of Corrosion 
Failures,”’ 6.30 p.m 


SOCIETY OF ENGINEERS 


Mon., March 2.—Geological Society, Burlington House, Picca- 
dilly, London, W.1, ** Some Experiences of River Control in 
Africa.”’ R. G. T. Lane, 5.30 p.m. 


SOCIETY OF INSTRUMENT TECHNOLOGY 


To-day, Feb, 27.—-SCOTTISH SECTION : Scottish Building Centre 
425. Sauchiehal! Street, Glasgow, ** Data Handling in the 
Process Industries,’ A. Parsons, 7.15 p.m. 

Thurs., March 5.—DATA PROCESSING SECTION : Manson House. 
Portland Place, London, W.1, Symposium on *‘ The Use of 
Data Recorded on Industrial Plant,”’ 6 p.m. 


TELEVISION SOCIETY 


Cinematograph Exhibitors Association. 164. 
London, W.C.2, Film, * The Wide 


12, Great George Street, Westminster, London. 
Franks Report,’ Sir Sydney 


To-day, Feb. 27. 
Shaftesbury Avenue, 
Wide World,’ 7 p.m 


Advanced Engineering Courses 


Management Appreciation Course in Work Study. LouGu- 
BOROUGH COLLEGE OF TECHNOLOGY, LOUGHBOROUGH, LEICES- 
TERSHIRE. Two-day course in work study. Wednesday and 
Thursday, April 22 and 23. Applications for reservations 
should be sent to James France, M.I.Mech.E., Head of 
Department of Industrial Engineering. Fees, tuition £5. 
residence £3 


International Course in Hydraulic Engineering. THe NeTHER- 
LANDS UNIVERSITIES FOUNDATION FOR INTERNATIONAL Co- 
OPERATION, Molenstraat 27, The Hague, The Netherlands 
Three programmes have been compiled from the subjects 
given in the course. They are : (a) Tidal and Coastal Engin- 
eering (including harbours) ; (6) Reclamation ; (c) Rivers 
and Navigation Works (including ground water recovery) 
The course is open to those who have received a thorough 
preliminary training in engineering. It will begin on Octo- 
ber 21, 1959, with registration and the introductory period, 
the actual instruction commencing on October 27. The 
course will terminate on September 8, 1960. The tuition fee 
is 1200 Dutch guilders. 


Principles of Nuclear Engineering. DEPARTMENT oF 
Extra-MurAL Sruptes, University of Liverpool, 9, Aber- 
cromby Square, Liverpool, 7. A short introductory course, 
April 12 to 18, intended primarily for qualified engineers and 
others who wish to acquire some understanding of the problems 
of large-scale nuclear power programmes. Fee £21 (non- 
residential students £15). 


Arc and Glow Discharges. DEPARTMENT OF EXTRA-MURAL 
Srupies, University of Liverpool, 9, Abercromby Square 
Liverpool, 7. Course of twelve lectures, April 12 to 17 
covering elementary gas kinetic theory, collision processes 
and gas swarm phenomena, energy distribution and discharge 
temperatures, gas conduction theory, plasma equations and 
properties, plasma energy balance, anode and cathode pro- 
perties, and low and high pressure glow and arc discharges 
special arc types and arc stabilisation, the recovery of arcs 
= — interruption. Fee £15 15s. (non-resident students 

's.) 


Basic 
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Pride of possession, as well as 

a face is reflected in the mirror 
finish of really good plating. 

For sound decorative chromium 
plating a nickel deposit 
approximately a hundred times 
the thickness of chromium is the 
only foundation which will give 


years of satisfactory service, against 





corrosion, rubbing and knocks. 
Ask Mond about this aspect 

of the nickel story. 

Mond have the resources for 
research and development and 
supply technical publications for 
guidance in the choice and use 


of modern materials. 


Enough Nickel 
for all needs— 


Plan ahead with IVK CWT KCK EK. 


THE MOND NICKEL COMPANY LIMITED, THAMES HOUSE, MILLBANK, LONDON, S.W.1 ® 


TGA GN? 
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or a wondertully smooth drive 
Holroyd worm gears 


Three things are needed for making a good worm 
gear. First, a wheel material to give hard wear and 
low friction—in our case this means Holfos centri 
ugally cast bronze. Second, high precision machine 
tools, cutters and testing appliances—we have been 
making our own for years. Third, a thorough 
knowledge of worm gear design and application 
‘oupled with an inexhaustible supply of patience— 
well, we've been in the worm gear business for 
nearly a century and during that time we've over- 
‘ome some pretty tough problems. That's why we 
say: there is (or very soon can be) a Holroyd 
worm gear for almost every application 
Did you know that all Holroyd worm gears are 
made using a unique technique which gives some 
allowance for the inevitable deflection of bearin 
and gear housing? This gives improved silane 
ance with the gears working correctly in the 
loaded position. 
In certain cases we go further than this and make 
the gears so that they have some latitude in 
assembly without impairing the efficiency. 
Another point—our worm gears are made, if 
required, right down to 1/1 ratio as an everyday 
product. And don't forget that these Holroyd gears 
will carry several times the load of straight faced 
spiral gears of the same dimensions, and will work 
with an efficiency of the order of 97 per cent. 


90 YEARS OF GEARS 
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| When Replacing Obsolete STEAM BOILERS 


T INSTAL THE 


RASER 


"Ye)|A ai 












| 


Unsurpassed for efficiency and versatility, the 
Fraser Boiler has the distinctive merit that it 
incorporates a large brick-lined smoke consuming 
combustion chamber, thus complying with the 
requirements of the Clean Air Act. 


Write for illustrated literature 


FRASER & FRASER LTD. 


Bromley-by-Bow, London, €.3. 


Telegrams : 


ADVance 3266 (4 lines) 
Pressure, Easphone, London. 























STEEL FRAME BUILDINGS 


OF EVERY DESCRIPTION 


Factories, Sheds, Mill Buildings, Bungalows, Etc., Etc. 


SPECIALITIES: Pit Headgear, Pumping Stations, 
Power Stations 


Bridgework and Riveted Work 
of all descriptions 


BROWNLIE X% MURRAY LTD. 


POSSIL IRONWORKS, POSSIL PARK, GLASGOW 


LONDON: 32 QUEEN VICTORIA ST., E.C.4 





TRADE \ Sinedl MARK 
PAN GRINDING MILLS 





REVOLVING OR STATIONARY PANS 
PERFORATED OR SOLID BOTTOMS 
OVER OR UNDER DRIVEN 


WELDED STEEL PLATEWORK 


In }" to 4" thick Mild Stee! 


PRESSURE VESSELS 










HOPPERS 
CYCLONES 
BEDPLATES 














Smedley Brothers. I’ 
Belper. Derbyshire. 


—— THAMES R° BARKING, ESSEX 


TELEPHONE: RIPpleway 3011-2 






























a Biss) ae 


will be sent on request. 






— 
eraser ™ 





are 


Details of high pressure couplings and valves 


British Ermeto Corporation Limited - Hargrave Rd - Maidenhead - Berks Tel: Maidenhead 5100 (10 lines) 





The British Ermeto Corporation 
announce that they have arranged 
for George Boyd & Co. Ltd. of 
Glasgow to hold a stock of all 
Ermeto parts for immediate sup- 
ply to Scottish customers in cases 
of emergency. 

The stock will include all Ermeto 
standard couplings, standard 
valves, high-pressure hose and 
hose-ends, and solid drawn nomi- 
nal bore steel tubing. 

To cover the cost of this service 
the prices charged by the George 
Boyd Company will be slightly 
higher than those shown in the 
Ermeto price lists. 









George Boyd & Company Ltd., P.O. Box 104 
393-401 Parliamentary Rd., Glasgow C4. 
Tel: Glasgow Douglas 7070 
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THE 
PROVED 
CONCRETE 
HARDENER 


Ironit 


ESTABLISHED 1912 


General Engineering Shop, Messrs. Vickers-Armstrongs Ltd.; Barrow-in-Furness 


RECENT CONTRACTS INCLU DE:—-Vickers-Armstrongs, Ltd., Barrow 
Island, 95,000 sq. yds. English Stee! Corporation, Appleby-Frodingham 
Steel Co. Sheffield Twist Drill & Steel Co., 1,000 sq. yds, The Austin 
Motor Co., Standard Motor Co., Coventry. Convoys: Deptford, 8,400 
sq. yds. Fulham, 4,000 sq. yds. Ferranti Ltd., Manchester. United 
Canners, Boston. Tank Hangers: Warminster, I.C.1., Grangemouth. 
British Oxygen Company. R.E.M.E. Workshops for Tanks, Stirling. 
S.P.D. Depot, Aylesford. Chivers Ltd., Histon. Colleges of Further 
Education: Accrington, Morecambe, Leigh. B.E.A. Gen. Stations : 
Southwark, Poole, Dartford, Llynfi, Deptford, Blackpool, East Yelland, 
Wandsworth. Docks: 21 Shed, Royal Albert Dock, No. 3 Shed, King 
George V Dock. Bus Depots : Portsmouth, Liverpool, Derby. 


by Automatic Weighing-Machines with electrical load recording. 
Railway Truck Weighbridges, Road Truck Weighbridges, special designs 


Write for Brochure to :— for industrial requirements and many other types of weighbridges 


THE IRONITE CO. LTD. 


4 HOLBEIN PLACE, SLOANE SQUARE, LONDON, S.W.1 
Tel: SLOane 4777 


DUSSELDORFER WAAGEN- U. MASCHINENFABRIK 


ED. SCHMITT & CIE. c.m.s. u. 


DUSSELDORF-GERMANY-P.0.B. 11127 

















WHAT GOES UP... 
MUST COME DOWN! 


that is why so many lighting installations 


incorporate L.E.F. Raising and Lowering Gear 


L.E.F. Raising and Lowering gear is the perfect answer to 








every problem posed by interior lighting installations in which 
the fitting must of necessity be out of reach and, consequently, 
tricky to service. 

This gear enables maintenance staff to bring lighting fittings 
down to floor level so that they can be dealt with quickly and 
conveniently. It out-dates cumbersome methods and is most 





economical in time and labour. 

When you have a lighting problem, remember that it is most 
important to discuss your needs with L.E.F. at the planning 
stage ; first to specify your technical requirements and secondly, 


to ensure suitable delivery 


NEW INNER TEMPLE 

This beautiful hall is lighted by ten heavy chandeliers which are serviced 
by means of L.E.F. Raising and Lowering Gear. L.E.F. were consulted 
at an early stage during building by the Architects (Sir Hubert Worthing- 
ton, R.A., and T. W. Sutcliffe, Esq., A.R.I.B.A.) and the Contractors 
(Bower Engineering Works, Ltd.) with the result that they were able to 
supply equipment * built in” to the ceiling. 


f| cr LONDON ELECTRIC FIRM LTD., South Croydon, Surrey. Telephone: Uplands 4871 
LS 





TIB It 
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Choose 


from 


£3000000 


Stocks of 
Machinery 


SONS AND COMPANY LIMITED ' 
BRITAIN’S LARGEST PLANT & MACHINERY MERCHANTS 


MACHINE TOOLS, SHEET METAL MACHINERY, BOILERS, POWER PLANT, 
‘ ELECTRICAL EQUIPMENT, HYDRAULIC PLANT, RUBBER AND PLASTICS 
; MACHINERY, PROCESS PLANT, CONTRACTORS’ PLANT, MOBILE CRANES, 
LIFTING AND MECHANICAL HANDLING EQUIPMENT, CONTRACTORS’ TOOLS 

























WOOD LANE, LONDON, W.12 STANNINGLEY, NEAR LEEDS 
Tel: Shepherd’s Bush 2070. Grams: Omniplant, Telex, London. Tel: Pudsey’2241. Grams: Coborn, Leeds. 


SUNBEAM RD., LONDON, N.W.10 
Tel: Elgar 7222/7 


And at: Kingsbury (Nr. Tamworth) ~ Manchester - Glasgow - Swansea - Newcastle - Belfast - Sheffield * Southampton - Bath 
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OPERATION TRANSPORT 


When John Thompson specialists take over a case, 
they first diagnose the amount of stress and shock the subject 
will have to undergo. That is the first stage in the manufacture 
of a John Thompson motor pressing, and is a vital factor in 
the production of pressings with a high strength-to-weight ratio. 
The actual operation is performed with the highest degree of 
skill, and in every instance the result is a motor pressing 


that is guaranteed a long and healthy life. 


N THOMPSON 


MOTOR PRESSINGS 
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THE 


POSITIVE DISPLACEMENT: HIGH 
SPEED SILENT OPERATION 
HIGH SUCTION LIFT WHERE 
NECESSARY SELF PRIMING 


for every oil service 


Mirrlees IMO Pumps are of the 
rotary screw type, of unique 
design, for all capacities up to 600 
tons per hour. They are available 
for a wide range of operating 
pressures, and may be run at motor 
synchronous speeds or directly 
driven by turbines at higher speeds. 


HORIZONTAL 
or 
VERTICAL 


yas 


oa, 











MIRRLEES (ENGINEERS) LIMITED 
Subsidiary of The Mirrlees Watson Company Ltd. 
EARL HAIG ROAD, HILLINGTON, GLASGOW, SW2 
London Office : 38 Grosvenor Gardens, SWI 
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Pointers HAMMERED OR | 
Ratchet and 
Revolution Counters ||| HYORAULIC PRESSED 









PATENTED 
DESIGN 


Let us solve 
your counting 
& measuring problems 


FORGINGS 
ee 





Tire hm, -asee ais: saci IN STEEL 

wil'show your output atagance. || | BLACK OR MACHINED | 
NSTRUMENT DIVISION | 
7 TO 24 TONS 


B.& F. CARTER& CO. LTD. 


BOLTON 3, ENGLAND 


"Phone: BOLTON 4344 (3 lines) 
‘Grams: BRAIDERS BOLTON 





*K 
INCE FORGE CO. WIGAN 


PARKS FORGE LTD 
PROPRIETORS 




















ed 








The Nitriding Process for Case-hardening | 
Special Steels by Nitrogen offers | 

Surface hardness up to 1100 D.P.H. 

Retention of full hardness after heating to 500°C. 


Maximum resistance to frictional wear and fatigue. 


improved resistance to corrosion by water and steam, 





Particulars from:— 


NITRALLOY LIMITED 


ATLAS WORKS SHEFFIELD, 4. 
Telephone: Sheffield 26646. Telegrams: ‘*‘ NITRALLOY, SHEFFIELD.”’ 



















... then the 
name that 


SPRINGS 


to mind 





M5: 


M.LYNCH 2 SON L™ 


MILL WHARF, CANAL ROAD, STROOD, KENT 


TEL. STROOD 75456 GRAMS. LYNCH, STROOD 


MERCHANTS & SUPPLIERS + STOCKHOLDERS OF STRUCTURAL STEEL 
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Make certain of your Plant availability 


during periods of maximum demand 
be checking the condenser and 


, heat exchanger tubes with 


INTROVIEW 

















StneridGe 






































Planned maintenance includes 

the inspection of all non-ferrous tubing 
during the shut-down period of the 

steam plant. “Introview” provides a speedy 
and complete check of all non-ferrous 


tubes whilst in situ. 


ENGINEERING, MARINE, WELDING & NUCLEAR ENERGY EXHIBITION 


APRIL téth TO 30th STAND NO. ROW F GRAND HALL 





The “Introview’ equipment is for the non-destructive testing of 


E R non-ferrous materials and employs eddy-current principles. It 
comprises a smal! probe which is drawn through the tubes under 


test, the electrical output from this probe being recorded on 


GYROSCOPE CO LTD the “ Introview”’ recorder instrument, thus providing a perma- 
. * 

nent graphic record of tube condition. Additional components 

( INDUSTRIAL DIVISION ) include an electrical power pack, compressed-air probe injector 


and automatic winching unit. All units are small and compact 


Great West Road ' Brentford ‘ Middlesex and have been designed for ease of transportation and operation 


in confined areas at high speed. 


Telephone. EALING 6771 Telex: 23800 
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Forged and cast steel Work Rolls, Com- 


posite Back-up Rolls, and cast steel 
Back-up Rolls in carbon or alloy steels 
to suit the particular applications and 


service conditions. 


STEEL ROLLS 
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FOR BLOOMING MILLS 
COGGING MILLS 
PLATE MILLS 








ip aires sie eae 








ENGLISH STEEL FORGE AND ENGINEERING CORPORATION LTD 
ENGLISH STEEL CASTINGS CORPORATION LTD 


pad a2 





w hebhe. pase? subsidiaries of English Steel Corporation Ltd., Sheffield 
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The logical advance in Ma Caeiiin! 








OLD WAY 


Threaded studs were 
{ = _ = — o spot welded (or in- 
ris cE RANA +4 3 serted if die-cast) to the 
| =] | lZ1g nameplate. To hold this 

in position, washers and 

nuts were laboriously 
assembled with great 
difficulty especially on 
blind applications. 







































THE SALTER WAY 
: | =| =! Studs are cast in with 


NN EE AAAAAAASASSANAAANAAANSSSSSSSNSSSNENESEN BB SNRRRDS the nameplate, and the 
—" 


0 wal Tie Fixes are simply pushed 
\ “ on, even on blind appli- 
a cations. The whole is 


“W'' FIXES ON STUDS 8 firmly retained with an 
even spring tension. 


























save material—reduce assembly time 









When it’s a question of assembling components in operations. A large standard range is at your imme- 
any enginecring field, Salter Retainers are the answer. diate disposal, and we should welcome the opportunity 
They replace nuts and bolts, screws, cotter pins, and to assist in developing special retainers to solve your 
eliminate expensive threading and machining problems. 








NEATER — MORE POSITIVE — PERMANENT RETAINING 


Send for the Salter Retainer 
catalogu no designer is 
complete without it 







Circlips €) Fasteners Retainers 


Geo. Salter & Co. Ltd., West Bromwich - Spring Specialists since 1760 

















Good forged blanks are the answer to the 
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L ‘reject’ problem—to lower costs 
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in the machine shops and the accuracy and 


quality of the finished precision gear. 
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Our experience of the all important first stage A 

of forging in your gear production is a 
unequalled—and readily at your disposal. c 
WwW. B. CULL & SONS LTD. fel a 
Se Se : 

A le dikterent thon send vb tr Gulls” a anemia aN 








HILL « JACKSON (Sprincs) LTD. 


MANUFACTURERS OF fie = 
HIGH CLASS SPRINGS FOR ALL PURPOSES [Mer /¢s . | ght RS 
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GRIFFIN BRAND ‘ 


Light and Heavy industry are 
- served by Griffin Brand Steel 
Sheets—Black, Galvanised, Flat 
and Corrugated. 





A large range of 
coil and flat 
springs. One off 
or bulk 
production to 
specification 













Be We make the widest steel sheets 
‘ and have the largest general 
galvanising plant in Great Britain. 







Metal Spraying by the most up- 
6 to-date methods done in our 










works or ‘in situ’. 


















Metals deposited include: 
Zinc, Tin, Aluminium, 
Copper and all its alloys, 
Cadmium, Monel Metal, etc. 
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| and McLean Ltd. 


, >. Weer ; 179 WEST GEORGE STREET 
SWAN LANE > WESI BROMWICH aman CE 


LLLGRAMS FLEXIBLE, WEST BE H 2 : . Tel: CENtral 0442. 'Gramc: ““CIVILITY Glasgow.” 
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SIRRON 


Diesel 
Engines 


| 

Main Propelling | 
Diesel Engines | 
in powers up to | 
| 

| 

| 


1,200 H.P. 


THE NEWBURY 


DIESEL CO. LTD. 
NEWBURY, BERKS 




















ABBOTT & CO. 


(NEWARK) LTD. 
Newark Boiler Works 
NEWARK - NOTTS 


Telegrams: ABBOT NEWARK 34 
Telephone: NEWARK 34 


See Display 
Advertisement 
February 13 





MOTORISATION 
by ROTORK | 


Rotork electric actuators can be operate | 
by push button, or automatically from | 
any distance. 

The “Junior "’ model illustrated (type | 
1F) will operate any valve with a handwheel | 
which a man can close with one hand. No | 
modification to the valve is needed. 

A worm and spur type reduction gear | 
box, grease packed and totally enclosed in 
a weatherproof case, is driven by a small 
universal type motor suitable for 200-250V. 
A.C. single-phase supply 

Examples of typical sluice valve applica- 
tions are: $” at 2,000 p.s.i., 1° at 400 p.s.i., 
2° at 125 p.s.i., and 3” at 30 p.s.i, 

Full information about this and other 
Rotork actuators supplied on request 


— A 


ROTORK ENGINEERING CO. LTD 
BATH - Telephone: 64558 
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Consultine Engineers, Scott & Wilson. Kirkpatrick & bins 
Part of the steel framed structure supplied to British Nylon 


Spinners ( Australia) Pty. Ltd. for their new factory at Melbourne, 


BRAITHWAITE & CO. ENGINEERS LIMITED 


BRIDGE IND CONST CTIONAL ENGINEERS 


LONDON OFFIGEI DORLAND HOUSE 


REGENT ST LONDON SWI TEL: WHITEHALL 3993 


Waste Heat Kecovéery Mant 


Specialists in the design and construction of Steam-Raising Plant utilising 
waste gases, in the Gas, Chemical, and Ceramic Industries ; also Iron, Steel 
and Non-Ferrous Meta! Industries ; Heat Recovery from interna! combustion 
engines and similar prime movers in Land and Marine Installations 
A direct method of increasing thermal efficiency and saving fuel. 


Consult the Specialist in Waste Heat Recovery 
Tel 


SPENCER-BONECOURT-CLARKSON LTD. 28 Easton St., London, W.C.1.. Termite 7466 
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Mobile Power for Venezuela 


Four of the largest mobile generating sets 

ever constructed have recently been completed 
by Mirrlees, Bickerton & Day Ltd. for 

La Corporacion Venezolana de Fomento. 
Designed for use in townships and works 
where the local permanent power station is not 
sufficient to meet the demand, these diesel 
generators are capable of providing power 

for an average town. 

The sets are made up of two trailers ; 

one for generation the other for transformer duties. 





























See the special The power unit consists basically of a 
Mirrlees exhibit on , a ° 
STAND No. 5, Mirrlees JVS.16 turbo-charged diesel engine 
ROW P, P ° ° ° 
Gesiaarinn: Wiaitiii with a continuous site rating at 900 r.p.m. 
Welding and ic we 
dear hae of 1727 b.h.p. This drives a 
tstibhen, Brush 1200 kW generator, installed complete 
ympia — ‘ Y 
April 16th - 30th with switchgear and control panel. 
The other trailer carries a Brush 1500 kVA 












Transformer which is capable of converting the 
full alternator output from 2,400 to 13,800 volts. 
Mirrlees diesel power once again leads the way. 









* The photographs show :— 









TOP: Complete Generation Trailer. Weight approx. 52 tons, 50 ft. 
long, 10 ft. wide, 12 ft. high. 






CENTRE: Mirrlees JV S.16 diesel engine and Brush generator in 
process of being fitted on Generation Trailer. 






BOTTOM: Transformer Trailer. Weight approx. 10 tons. 
12 ft. 6 ins. long, 7 ft. 6 ins. wide, 12 ft. high. 


ia 





MIRRLEES, BICKERTON AND DAY LIMITED - HAZEL GROVE - STOCKPORT - CHESHIRE 
~~ 


Telephone : Stepping Hill 1000 A member of the Hawker Siddeley Group Telegrams : “ Mirrlees, Telex, Manchester” 
1E24 
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‘Rotarprest’ Ends for Pressure 


can be supplied in Mild, Alloy and Clad Steels, and 
Non-ferrous Metals. The capacity of the Rotarpress 
ranges from § to 15 feet diameter, and ?” to 4” thickness ; 
knuckle radii and depth may be varied to meet individual 


requirements. 


Please ask for List No. E965 giving full range of sizes. 





G. A. HARVEY & CO. (LONDON) LTD. 


Woolwich Road, London, S.E.7.. Telephone : GREenwich 3232 (22 lines) 





R 


Feb. 27, 1959 


inning 
SAVES METAL 


—CUTS TOOL COSTS 


The design and production of Pressure 
Vessels may be greatly facilitated by 
using dished and flanged ends spun 
by Harveys on the Rotarpress. They 
combine semi-ellipsoidal form with 
large knuckle radius. A substantial 
reduction in plate thickness can be 
effected, and in most cases tool costs 


are eliminated. 
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IS YOUR NUMBER 

















Developed in 1942 for versatility in burning the widest 


WITH THE OUR DT. j 120% variety of solid fuels, efficiently, smokelessly, the Oldbury 


Stoker anticipated the Clean Air Act by 16 years. 


* 
chain LTA te It is yOur guarantee of absolutely smokeless combustion- 


RINGELMANN O—with full boiler output, no matter what 


AW MOTO Da ie fuel hazards may develop in the future. 


Send for Publication No. 1618/2 


EDWIN DANKS & GO. (Oldbury) LIMITED 


OLDBURY near BIRMINGHAM. Telephone: (Stoker Division) Brierley Hill 7731 


. London : Birmingham - Cardiff ‘ Glasgow . Leeds ? Manchester : Newcastle on Tyne 


| The NEW 
PENDEFORD MULTIMETER 


LIGHT IN WEIGHT—SIMPLE TO OPERATE VERSATILE 












































Make checks in situ at different locations with varying problems, quickly and easily 








with this new Multimeter. Just plug-in the appropriate transducer, set the 6-position 









| | selector switch and read off pressure, tension, load, strain or displacement on the 












directly calibrated scale. In addition, recording or control can be carried out and the 






instrument is provided with an electrical output for this purpose. 






SPECIFICATION 


| Energising supply : 5.0 v.; Max. current 200 mA ;Frequency | Kes: 







Electrical output + 0.15 mA full scale into 1,500 ohms load ; 
Mains supply 200-250 v. 50 c/s; Dimensions 15” x 9” x 6” deep; Weight (approx.) 20 Ib. 





















Why not write us for full details of the new Multimeter and our new type 






transducers ? All are specially designed to simplify testing. 































, DISPLACEMENT aay PRESSURE 
TRANSOUCER » 


PORTABLE SYSTEM 
OF INSTRUMENTATION 










Typical transducers for use with the New Pendeford Muitimeter 


BPA Electronics BOULTON PAUL AIRCRAFT LTO., WOLVERHAMPTON. 
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for 
BRITISH 
STANDARD 
DIMENSION 
INDUCTION MOTORS 


Drip-proof or T.E.F.C. 





DELIVERY FROM STOCK 


BRITISH THOMSON-HOUSTON 


* RUGBY 





THE BRITISH THOMSON-HOUSTON COMPANY LIMITED 
an A.E.1. Company 





* ENGLAND 
A5320 
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A 16’ x 15’ Mobile on 
four wheels. Practical with 
Safway up to 60’ in height. 
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large area access platforms 
built on the spot without delay 


from standard SAFWAY Units 


The adjoining SAFWAY-in-action photographs, 
taken at the site of the new Assembly Division 
Ford Motor Co. at Dagenham, illustrate well one 
of the basic advantages of Safway scaffolding ... the 
ease and speed with which the standard units may 
be assembled on the spot to produce safe stable 
mobile platforms, easily adjustable for height. 
Delays and costs are cut to the minimum. 
Versatility PLUS Remember the above is 

just a bonus benefit to the SAFWAY user .. . these 
special structures are quickly built... and when 
finished with, quickly dismantled for re-use. 
SAFWAY Scaffolding is faster ‘ up-and-down ’ 

and is load-bearing too—first for Versatility. 


STERLING-SAFWAY 


Bedford: Sterling Works, Bedford. Tel.: Bedford 5338 (3 lines) 

Bristol: 175 White Ladies Road, Bristol, 8. Tel.: Bristol 39112 
Edinburgh: 23 Rutland Square, Edinburgh, 1. Tel.: Fountainbridge 3254/5 
Glasgow: 28 Renfield Lane, Glasgow, C.2. Tel.: City 6201/2 

Jarrow: Sterling Factory, Jarrow, Co. Durham. Tel.: Jarrow 89-7721/2/3 


London: Iddesleigh House, Caxton Street, 8.W.1. Tel.: ABBey 3017/8 (2 lines) 
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Two effective Mobiles 
Easily movable. Keeps 
overhead work on the go 


Another Safway Access 
Tower — they can also 
be assembled in 
restricted space. 
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= % SINCE THE END OF 
THE 19th CENTURY 
Rig h t f, P om when the development 
the start sepeatitian on 
e 5 ar iiedietieee: ting cio sheets of 

Se = veneers, 


WE BEGAN TO STOCK 


PLYWOOD |, 


Range of thicknesses 
PLYWOOD 


from 1/16" to I” 
BLOCKBOARD 


from 16 m/m. to 25 m/m. 

5/8” to I") Our expert advice is at your disposal, and a 
LAMINBOARD service to meet large or small requirements, 
from depots in various parts of London. 


from 13 mm. to 51 m/m. 
12" to 2") 


C. F. ANDERSON & SON LTD. 


TIMBER AND PLYWOOD IMPORTERS 


ISLINGTON - LONDON - N.1. Tel: CANonbury 1212 (28 lines) 





i, AF A _free 
om 


Primarily for larger openings such 
as vehicle depots, fire stations, load- 
ing bays, etc., but also suitable for 
smaller openings such as private 
garages, Horizontal Sliding Shutters 
are simply designed to operate 
smoothly and efficiently. Available 
singly or in series, operation is by 
hand, road mat, or auto-ray as 


Sti Rh ee 





required. 


Technical advice, quotations or 
literature supplied against all en- 
quiries without obligation. 

Send for illustrated literature to 
Dept. R.16. 
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driving 


power 


of 


Here is the Squirrel Cage Motor 
with staying power, built for a 
1 jaleners try lifetime of service. It is immediately 
| available from stock in outputs 
up to 25h.p. Standard dimensions to 
B.S.2083 (1956). Full details are given 


in Technical Description No. 431. 


THE GENERAL ELECTRIC COMPANY LIMITED OF ENGLAND 


13 © Ov. 0 OD on oe Oe Oe MAGNET HOUSE KINGSWAY LONDON WC2 
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How Clark Centrifugals 
serve 


> at Faw 

















Two Clark No. 2 case 
4-impeller centrifugal 
compressors for process 
gas on butene 
dehydrogenation duty at 
modern refinery of 

Esso Petroleum Company 
Limited, Fawley 

Low stage 7650 S.C.F.M 
High stage 7300 S.C.F.M 
9000 rpm., 1820 bhp 
Driven by direct coupled 
steam turbine 


CLARK BROS. CO. 
Div. of Dresser 

(Great Britain) Ltd. 

197 Knightsbridge 

London S. W. 7 


Three Clark centrifugal 

compressors at Esso 

refinery at Fawley. Driven 

in tandem through speed 

increaser gear by 3500 bhp 

electric motor: Ist stage, 

No. 3 case 4-impeller 

11,400 S.C.F.M. at 

8450 rpm.; 2nd stage, 

No. 2 case 5-impeller 

8960 S.C.F.M.; 3rd stage, 

No. I case 7850 S.C.F.M 

and 

Clark No. 3 case, 

7-impeller centrifugal 

compressor equipped with 

pneumatically controlled 

variable inlet guide for 

propylene refrigeration 

duty on ethylene recover, 

1315 lbs./min. at suction 

temperature of —40F*, 

with one outlet and two 

inlet sidestreams. 7. 
Driven at 6700 rpm. 
through speed increaser 
gear by 3500 bhp 
electric motor. 


























SST Re RY eee 





THE ENGINEER 












Model A.E.4. All Electric Radial Drilling Machine. 
Centralised control. Six sizes 4’ to 8’, 12 Speeds. 
4 Feeds. Drills 3” from solid in mild steel and taps 
1}” Whitworth. 


~ 


The ‘‘Town’’ range of drilling machines 








has developed from more than 50 years’ 


experience. Town’s are 





well known by - satisfied 










users all over the 










world. 


FRED‘ TOWN & SONS LTD 


HALIFAX, YORKSHIRE 






Whitworth 








Model C.E.2. Four sizes: 5’, 6’, 7’, 8’. 18 Speeds 
15-850 r.p.m. Drills 34” from solid in mild steel, 34” in 
cast iron 





























Model A.E.5. 42” All Electric Sensitive Radial Drilling 
Machine. Centralised control. 9 Speeds. 3 Feeds 
Drills 13” from solid in mild steel and taps j 





Models E.G.4. and E.G.8, All Electric Girder ‘Type 
Radial Drilling Machines. Centralised control. Each 
model made in five sizes from 4’ to 8’. E.G4. 4 
Speeds. 3 Feeds. E.G.8, & Speeds. Range 20-500 
r.p.m. 3 Feeds. Drills 2” from:solid in mild steel 





















Model A.E.2. All 
Electric Heavy Duty 
Vertical Drilling 
Machine. Central- 
ised control. Two 
sizes 36” and 42”. 
18 Speeds. 8& Feeds. 
Drilis 34” from solid 
in mild steel. 
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Overhead Electric 
Travelling Cranes by 

















E.O.T. Cranes up to 50 tons S.W.L. and 100 ft. span Reed Crane and Hoist 


Electric Hoists up to 10 tons S.W.L. 


Jib Cranes, Goliath Cranes, Com pany Li m ited 


Winches, Telphers & Runways 





Lodge Causeway, Fishponds, 
Full Catalogue sent on Request Bristol. Telephone : 65-3237.8 Bristol 
































-7JOO c.f.m 
AIR COMPRESSOR 


installed in the power house at 
LEY’S MALLEABLE CASTINGS CO., LTD., 
DERBY 















Tilghman’s build compressors with capacities up to 
6,000 c.f.m. and pressures up to 1,000 Ib. sq. in. 
Vacuum pumps up to 8,000 c.f.m. displacement. 








Also compressors in”a full range of sizes, which ‘deliver 
100°, oil-free air. 





TILGHMAN'S LIMITED 


A member of the Staveley Cool & Iron Co., Ltd. Group 


BROADHEATH ALTRINCHAM CHESHIRE 
London Office: 1 Chester Street, S.W.1. 
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These buildings 


went up faster- 





This announcement is of vital interest to you. 


It’s news—news of price reductions in a period of rising costs. 
It can make that building project you may have 


scheduled for the future an economic proposition 


@ Work commences on site 
months earlier. 

@ Construction frequently 
completed in half the aver- 
age time. 

@ The period of unproduc- 

tive capital investment is 

drastically reduced. 


@ Advanced techniques 
eliminate all waste and 
delay. 

@ Firm quotations are 
given at design stage. 


And you get a building of better quality at a lower cost! 


Beecham Buildings, 
a quick return for your capital 


i e Ss C h v, | eal Write or telephone today: 


' pe BEECHAM 
Buildings BUILDINGS 


LIMITED 
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Shipston-on-Stour, Warwickshire. Tel. Shipston-on-Stour 315 —— 
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PATENT FLUID SEALS 


PATENT No. 734525 
U.S.A. PATENT No. 2,755,118 
CANADIAN PATENT No. 547268 








High pressure sealing over long periods is ensured hy 
Hallprene Patent Fluid Seals. These seals overcome 
certain disadvantages of normal ‘* U"’ type packing 
rings. Handling damage and inward collapse of the 
sealing lips is prevented by a soft, pliable synthetic 
rubber filling. Under pressure, this filling forces out 
the walls, ensuring a perfect seal. 

Hallprene Patent Fluid seals are impervious to the 
action of hydraulic fluids. 














OLDFIELD WORKS HAMPTON MIDDLESEX . Tel: Molesey 2180 (8 lines) 
IN SCOTLAND :— 


WILSON PLACE EAST KILBRIDE GLASGOW ~- Telephone: East Kilbride 2058! 


P329 

























We all know this man. He’s the 
chap who has just tried GGL for 
the first time and can’t stop talking 


about the wonderful quality and CAPSTAN AND AUTOMATIC 
service. He’s a nice man, really, but WORK AND SHEET METAL 
he does go on... and it isn’t as if PRESSING IN ANY METAL, 
we old stagers didn’t rely on GGL ANY FINISH, ANY 
service, too. QUANTITY 













FOR QUICK SERVICE AT THE RIGHT 
PRICE GET IN TOUCH WITH: 


GRIFFITHS, GILBART, LLOYD & CO. LTD. 


EMPIRE WORKS, PARK ROAD, BIRMINGHAM, 16 
TEL : NORTHERN 6271 



























| ‘Just the 
| jobP’’ 


We specialise in turning out 
the right part for the job, 
especially in the field of 
i automatic and capstan bar 
work. 









Have you a particular prob- 

lem in the repetition field? 

Send us your drawings and 

enquirles and leave the rest 
to us! 









Leaflets sent to you on request 









COLLARS - WHEEL 
KEYS - BOLTS & NUTS 
STUDS - SCREWED ROD, 

TAPER AND COTTER 
PINS 





SPECIALISTS IN 
REPETITION WORK 
OF EVERY KIND 


H. FORDSMITH 


LIMITED 
HADFIELD ST. WORKS 
CORNBROOK - MANCHESTER, 16 
Telephone: Trafford Park 1615-6 
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A Reloading time cut to 4 seconds. 


several machines, 
D 30% to 100% production increase. 


ejects remnant automatically. 
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LIPE 











Years of experience are 
built-in to the Lipe pneu- 
matic stock feed which 
brings full automatic load- 
ing, feeding and ejection. 


Ruggedly built for long 
life, simple to install, set and service. 


Models cover range from }” to !}° bar 
and 4” to 14” tube 


Patents Nos. 728898 and 743461, 23176/57 and 1091/16/58, 


Send for data to Dept. E. 2332 


to 18 BE 
iy ta 


Machine runs continuously—no time wasted. 
Cc Absolutely reliable—one operator can handle 


E No feed fingers—feeds to LAST workpiece and 


yithowt 
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rT THERES A 
; i 
FOR MOST 
a BAR FEO 
MACHINES 
FULLY 
AUTOMATIC 
PNEUMATIC 
BAR FEEDS 7 















DEVONSHIRE HOUSE VICARAGE CRESCENT LONDON S W 11 






PHONE: BATTERSEA 5549 











NORRIS BROS. LTD. 


have teams available to undertake 


DESIGN, DETAILING 
and- DEVELOPMENT 


the following fields is 





Aeronautical Engineering 
Chemical Plant 
Electrical Engineering 
Mechanical Engineering 
Mechanical Handling 
Nuclear Engineering 
Plant Layout 
Production Tooling 
Servo Mechanisms and 
Automation 
Special Machines and Projects 
Structure and Reinforced 
Concrete, etc. 


53 VICTORIA STREET S.W.1 
— TEL. ABBEY 6132 - 
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Long flexible 
holder with 
expanding brush, 
tor light deposits 
in curved tubes 
















Short-bodied air- 
driven motor with 
flexible holder and 
scraper head, for 
curved tubes. This 
head for soft, light 
scale, or gummy, 
oily deposits. 
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} Long-bodied motor with universal joint and 
single- pin head, as used in straight tubes. This 
head for heavy deposits. 











Long-bodied motor with direct-connected scraper 
head, for straight tubes. 
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CONSOLIDATED PNEUMATIC TOOL COMPANY 
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Expanding 
brush, flexible 
holder, for 

curved tubes. 












Threaded cone 
cutter, flexible 
holder, for 
small straight 
tubes. 









Small, long-bodied 
motor, flexible 
holder, with 
scraper head. 





Flexible 
holder and 
circular 
brush on 
air-driven 











motor, as o . 
used in Fi ; 
cleaning curved * 
tubes : 


cs 
Oe ee re ER idee, Tae hebaeaeire ea ed ™ r. = 
ae RR a Me pL ee bid i445 
Be My et Ea, bien, <= wee rh er © ee 
Lets. i Sais ME Say ee rig GU tor 
Pegi ind Bs in, ? £8 tay i? bs 1: ee 2 a 

BL ee ee ESS RO enh Fe Rise RE 





It can be a tough business sometimes, doing a 100°, job in cleaning 
small diameter tubes. The problem is designing a motor small 
enough to pass through the tube, particularly when it is curved. 
It is a problem that Lagonda has overcome. Look over the 
assortment of tools above, every one with proved performance. 
Write for the Lagonda Tube 
Cleaning Catalogue Y-48 
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Hobson | 


Skill and experience in engineering has long been successfully 


THI 

















applied in the design, development and manufacture of various 


specialised components of high precision character. 


Present production is concerned mainly with advanced projects 


relanve to the aircraft and nuclear power industries. 


We have a technical staff capable of dealing with the many 
problems of modern engineering technique and invite enquiries 
regarding projects to which our wide experience can usefully 


be applied. 








TYPICAL EXAMPLES OF HOBSON PRODUCTS 











Hydraulic Jacks and Servos 
Electro-Hydraulic Servo Actuators 





Hydraulic Pumps and Motors 





Liquid Flowmeters 





Engine Control Systems 





Mercury Manometers 





Remote Reading Contents Gauges 





Remote Handling Equipment 


Honeycomb Isotope Manufacturing Machines 






Electro-Mechanical Control Systems for Atomic Reactors 





Specialised Gearboxes 





Atomic Reactor Ancillary Equipment 


Hydraulic Variable Speed Drives 











H. M. HOBSON LIMITED 
WOLVERHAMPTON ENGLAND 
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@ Miraclo lasts very much longer than normal belting— 
‘‘ twenty times as long,” says an Aircraft Manufacturer. 





@ Miraclo increases cutput—an engineering firm tells us that 
output is up by “more than 334%” since fitting 
Miraclo. 






@ Miraclo requires virtually no maintenance—a typical case : 
more than 3 years’ continuous service and still no main- 
tenance required to date. 











@ Miraclo saves power—cuts in consumption by up to 12% 
rT STEPHENS 


are regularly reported. 


NYLON BELT 


FREE! 0.0.52 gage trochure WITH CHROME LEATHER DRIVING FACE 
STEPHENS BELTING CO. LTD. 


SN OW HILL . BIRMINGHAM 4 


Northern Office and Works: IRA STEPHENS LTD. * Ashton-under-Lyne * Lancs. 
5.84 






OFFERS ALL THESE 
ADVANTAGES 

















































No. 100 tells you HOW TO 
DESIGN A MIRACLO DRIVE. 
Write for your copy today. 





At Dounreay... 


The twelve groups of fuel rods used in the Reactor Core 






each have an “Electro Dynamic” magnetic coupling 






incorporated in the regulating mechanism which 






allows the drive to be transmitted through the reactor 






vessel without leakage of fission products. The 10 






safety rods containing boron are similarly equipped 






The Electro Dynamic Coupling is being specified in 






increasing numbers for drives where a positive seal 






against the leakage of gases or liquids is important 






The drive is transmitted to the driven member by 






magnetic lines passing through a hermetically sealed 






shroud which separates the two members. There are 













no slip rings or revolving parts other than the driving 






A group of “Electro Dyna:zic” 
couplings which transmit the 
drive to the control rods of the 
core of Dounreay reactor. 


and driven members. The whole construction is of a 











simple and robust nature requiring no maintenance 
other than occasional lubrication of the ball bearings 
For nearly half a century E.D.C.C. have dealt with 








special requirements for electrical equipment and the 





Company's design engineers are always willing to 





ELECTRO DYNAMIC CONSTRUCTION CO LTD 





discuss customers’ specific problems on Electrical 





Revolving machinery and Control gear 





ELECTRO DYNAMIC CONSTRUCTION CO LTD 
+ ST MARY CRAY KENT 

Tel: ORPINGTON 2755! Grams: ELEDAMIC ST MARY CRAY 

Control Gear Division 


Bridgwater Somerset Tel: Bridgwater 2882 





Clasgow Office 






40 Houldsworth Street C3 Tel: Central 2620 
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Ga fr FERROUS AND 
NON-FERROUS 


Gh 
GUEST KEEN TRON & STEEL lc A S | J N G S 


i FOR ALL INDUSTRIES 








! Made with the experience and skill gained 
| by generations of craftsmen at the famous 
| 
| 


DOWLAIS WORKS 


Telephone: Dowlais 70 


GUEST KEEN IRON & STEEL COMPANY LIMITED 


HEAD OFFICE: EAST MOORS, CARDIFF. Phone: ttc 33151 
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feet of handrailing with 







Liongrip Fittings, supplied and 






d f j 1 Ch f have been built by Breco engineers all 
erected for imperia emica 
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over the world. Ropeways and Cable- 








ways answer a thousand problems where 





time and money count 


a a EC oO the Big name behind the Big ropeways fel ' 


ROPEWAYS CABLEWAYS 


i 











LIONWELD L"” - 


=" hace SOROUGe 






i 
i 
British Ropeway Engineering Co.Ltd., Plantation House, |= “*mberor 
Mincing Lane, London, E.C.3. ‘Phone MINcing Lane 7901 : 
Telegraphic Address: Boxhauling, Fen, London 
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What do you do with your 


TLC) | eg | SRA BEVEL 


| GROWN WHEELS 
AND PINIONS 
TO SUIT ALL 
TRANSMISSION 
NEEDS 
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WELLS FILTERS enable 


waste oil to be used 


with complete confidence 
many times over. 














The Wells special filter pads used in 
conjunction with the Wells patent 
syphon feed make waste oil clean again 





MOSS GEARS 


MOSS GEAR CO. LTD : CROWN WORKS -: TYBURN ° BIRMINGHAM ° 24 


A. 6, WELLS %& CO, LTD 


MOUNT T., HYDE, CHESHIRE 
Tel : HYDE 2953 GRAMS : UNBREAKABLE HYDE 


4 Telephone : ERDington 1661/6. Telegrams: ‘Mosgear Birmingham’ 








. Must be a continuous process if production efficiency is to 
be maintained. 





















The standard of machine-tool maintenance has, from various 
causes, deteriorated in recent years, but the demand for greater 
accuracy and speed of production never lags. 


A planned programme of plant replacement and maintenance is 
essential. 


We shall be glad to co-operate in making a thorough examina- 
tion of any machine tools which need rebuilding and to give approxi- 
mate costs so that budgets can be planned and a time table arranged 


A visit to our Rebuilding Department, with its full range of 
mechanical and electrical engineering facilities, will prove of interest 


We are particularly interested in rebuilding machines by 
Herbert, Keller, DeVlieg, Norton, Heald, Lumsden and other well 
known makers. 


Our representative will gladly call by appointment 
discuss your requirements. 





AD.264 
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| “TURBINE?” 7 FURNACES 


ft USE 
i ALL GRADES 
; OF SOLID FUEL 
EFFICIENTLY 


‘ ensuring 
ie LOW STEAM RAISING COSTS 


May we investigate without charge? 


if TURBINE FURNACE COMPANY LIMITED 


238b Gray's Inn Road, London, W.C.1. "Phone: TERminus 4365 


PERFORATED METALS FQ» 








pricated 
$ accurately 


Mild Steel Fa 
Platework that 18 
made to a very high os 
standard of workmans': 
is one of the factors 
contributing to our = 
reputation for reliability 






















rei allen & son LTD 


LOWER GORNAL, Nr DUDLEY 
HAYL E, CORNWALL Tel. Hayle 3213 London Office: 23 LAWRENCE LANE, E.C.2. TEL : MONARCH 2978 


1156 


is 
arr 


co) 1646: 


SdSOduld TIW 








In this factory and hundreds of others 


PROCESS DUST 


is collected by 







® “ vay ii aa 
{ Sturtevant dust collecting installation in 
a factory where small plastics products are 


machined. 
With Sturtevant plant, almost any form of process dust S I UR I | i V AN | 


can be collected from its point of production and prevented 
from adversely affecting the manufacturing process or 


endangering the health of operatives. PL NT . 
A » 


All types of the most up-to-date collectors are available, 
including textile filters, cyclones, scrubbers and electro- 
static precipitators. 

















The characteristics, problems and control of Dust are ———__ 
outlined in our technical publication E.2204. FACTOR} 
- BREE SREELSS LoTR ai T ES eager "isis tt peed EQUIP? LENT | 

a ik cal EXHIBIT/ON 

Ee ER EARLS COURT 

ENGINEERING. CO... LTD. APRIL 7=17 19: 









Southern House, Cannon Street, LONDON, E. C. 4. 








SEE OUR EXtaneE 
Xugirt 





AUSTRALIA: STURTEVANT ENGINEERING CO. (AUSTRALASIA) LTO 400 SUSSEX STREET SYDNEY NSW. 
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Reduce 
Blast Furnace 
Maintenance Costs 
with 


Firth-Vickers Heat-resisting Steel 
: \/ centrispun BLOWPIPES 


EE 











FIR GM -Victkt&&s STAINES: 7 fees a 2s ee SHEFFIELD 


is the only company in Europe to devote its entire activities to the 
development and production of stainless and heat-resisting steels. 
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/ / ny OS 





F E LD | N G A wide range of “ Fielding” Hydraulic Open Gap 


Presses is available, covering a variety of 


() ) eC applications. These Presses are supplied complete 


with self-contained pumping equipment, or 
G da alternatively to operate from an Accumulator 
System . . . . Your enquiries will receive our 


p re S S Q S careful and prompt attention. 






Fielding & Platt Limited 


ENGINEERS - ATLAS WORKS + GLOUCESTER + ENGLAND 





( HEENAN 
GROUP 
K/FP.15. 
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Well, heavier than we 
have previously supplied. 
We have increased our 
capacity in the floor 
moulding department 
and can now supply 
castings up to 5 tons 
weight in grey iron, and 













up to 2 tons weight in 
aluminium alloy. 











These have been our speciality for many 
years. Let us examine your casting 
problems. 

We supply grey iron castings made in 
green sand, dry sand, and by the shell 
moulding process. 

Our aluminium foundries use the green 
sand, gravity die, pressure die and 
plaster processes. 














(CP\CLOS castings 


CAST WELL & TRUE 4, quantity sypy 






















West Yorkshire ~4 " Foundries Ltd. 


SAYNER LANE LEEDS 10, London Office : 
Telephone LEEDS 29466 HANOVER HOUSE, HANOVER SQ., W.1 
U Telephone MAYfair 8561 








OLLED INDUSTRIAL HEATING. « - + 


THERMOLIER 


unit heaters 


PROVIDE HEAT EXACTLY WHERE REQUIRED 

OCCUPY NO FLOOR SPACE 

ARE EASY TO INSTALL 

COMBINE LOW RUNNING COSTS WITH HIGH EFFICIENCY 





FOR CONTR 


kKREK 


Thermolier unit heaters are suitable for use with steam or accelerated hot water. Output 
capacity tables and all further particulars are available from: - 










PARK WORKS ° MANCHESTER 10 








\ 
} 


| WWRinomca eee 


carte Telephone: COLlyhurst 2321 Telegrams: Sprinkler, Manchester 






—— 
—————— 





954 








THE 


It’s doubtful whether Norfolk ones 
are as large as the wild American 
Meleagirs Gallopavo. Flocks of 
East Anglian birds used to be driven 
to London by a herder carrying a 
red rag on a stick. The birds disliked 
the rag and hurried on before him. 
This may seem a long way from 
filtration but it’s the driving business 
that does it. 

More and more people are coming 
(attracted not driven) to Cotton’s 
because they have the new siliconed 
and coronised fibre-glass fabrics so 
essential for high temperature 
filter processes. 


COTTON BROS 
ongetorm ta 
CROWN WORKS 
PORTLAND ROAD 
LONGTON 


STOKE - ON - TRENT 
STAFFORDSHIRE 


Telephone LONGTON 33021 (3 lines) 
Telegrams “ COTBRO” Stoke-on-Trent 


filter through industry 


ENGINEER 


JOHN 


SALFORD 


' Makers 
| of fine 


presses 


JOHN 
SHAW 


Hydraulic presses for all manner of industry, with a 
reputation that is second to none, come from JOHN 
SHAW. A reputation that is built on advanced design, 
craftsmanship in manufacture and a care for individual 
detail that ‘ tailors ’ each press to its user’s requirements. 


Such a press is the 3500 ton heavy duty forging press of 
the moving cylinder type shown, on site, below. Double 
guiding is incorporated to ensure accuracy of forging in 
a press which, incidentally, has a dead weight of 350 tons. 


For whatever purpose you need a hydraulic press you 
will do well to consult JOHN SHAW. 


SHAW & SONS (SALFORD) 


OUR 62 


LANCAS i. 


ooh ieee 


a 


LTO 
RE 
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accuracy and quality 
quickly ‘take shape in... 





Pipe Fabrication to British 
and American standards in: 


Mild Steels, Carbon Molybdenum 
and Chromium Molybdenum Steels. 


Stainless Steels (austenitic 
and heat resisting). 


Cast Iron 
Copper and Copper Alicys. 
Aluminium and Aluminium Alloys. 


Plastics. 


HHH 


Whatever your problem- 
contact Steels for the answer. 


STEELS ENGINEERING 
INSTALLATIONS LTD., sunderiana, 


209 and their Associates ARCHIBALD LOW & SONS LTD., Glasgow. 
HOME & OVERSEAS SALES OFFICE: 143 Sloane St., S.W.1. Tel: Sloane 6178 






STEEL 
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HEAVY DUTY LEVEL 
LUFFING GRABBING CRANES 


FOR RAPID DISCHARGE OF BULK CARGOES 


Clyde Cranes on the new coal transfer jetty of 


Messrs. William Cory & Son Ltd., on the Thames at Erith. 


B. Griffith, B.A., A.M.IL.C.E., A.M.1.Mech.|I M.1.Mar.E. 








CLYDEV TIA PEY curpe crave ¢ poor trp. 


Clyde Crane & Engineering Co., Mossend, Lanarkshire. Telephone: Holytown 412 (6 lines). Telegrams: “Clyde” Motherwell 





Joseph Booth & Bros., Union Crane Works, RODLEY, Leeds. Telephone: Pudsey 3168 (6 lines). Telegrams: ‘‘Cranes’’ Rodley. 
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KEEP YOUR ELECTRICITY COSTS DO 





























BSGkawe wi 


“* PERRANTI < 


3—PHASE MAXIMUM DEMAND ALARM — 


and ensure that you do not exceed your predetermined maximum demand 





instal 


& Advance warning of approaching maximum demand — steps 
can then be taken to reduce load. — 
Time dial (5 min & Load reviewed every five minutes 
resetting) jn 
a Large clear dial for easy setting of maximum demand pointer. or 
Maximum ; 
demand pointer & Load pointer and time dial clearly visible. + 


Substantial contacts for operating separate warning device. 
Load pointer P ds 8 





Sealing device 








FERRANT! LTD - MOSTON - MANCHESTER 10 London office: 36 KINGSWAY W.C.2. 











CONTACTOR TYPE | 
SWITCH GEAR 


ROTATING 
MACHINES 










RECTIFIERS 
FOR PRECIPITATORS 


STATIC 
TRANSFORMERS 

















THE ELECTRIC CONSTRUCTION COMPANY LTD. 
BUSHBURY ENGINEERING WORKS + WOLVERHAMPTON 








New Quasi-Arc 


twin-fillet welder 


gives another boost 


to production 


ENGINEER Feb. 27, 


Following the success of the automatic welding gantries, Quasi-Arc now 
introduce another new machine for simultaneous twin-fillet welding in 
shipyards or engineering works. Light, easily manoeuvrable, and quickly 
set up, the Twin-Fillet Welder will produce 800 ft. or more of 5/16” fillet 
per shift. Two FUSARC CO2 welding heads mounted on a self- 
propelled carriage are guided automatically along the seam, giving 
smooth, deep-penetration welds with first-rate slag detachability. 

For full details of these and many other new features write to 


Quasi-Arc Limited, Bilston, Staffs. 


Quasi-Arc (tl@):) world leaders in arc welding 


Quasi-Arc Limited, Bilston, Staffordshire 


1959 








EGC ee 
cost least to use!!! 
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welding gantries, Quasi-Arc 
run ller welding 
twin-fhillet weldin 
neuvrable, and qu 
¢ 
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heads mounted on a 
along the seam, gi 


ptm Par Mm Eien eencirssinns welds witty Grct-tane sda detachabiti 


to production 


Quasi-Arc Q A world leaders arc welding 


Quasi-Arc Limited, Bilston, Staffordsh 








DRILL BUSHES 


come quickest! 


last longest !! 
cost least to use!!! 
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(WITH EXCLUSIVE, TooTe FORM) 


HIGH-SPEED STEEL 
SCREW SHANK 


Ss LOT DRILLS 


(WITH EXCLUSIVE T oth FORM) 


ATURES) 


The superior design of these products is the 
result of prolonged research and development. 
They are far in advance of similar tools of 
comparable price and much faster speeds and 
feeds are achieved with the cutters. 

Please write for leaflet No. 11 ‘‘An Advance 
in Milling’’. 


* 
Comprehensive — | SAMUEL OSBORN & CO., LIM 


stocks 


constantly 1 4 CLYDE STEEL WORKS : SHEFF! 


maintained 


Fine Steelmakers - Steelfounders - Engineers’ Tool™ 
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STANDARO 


TT POWERED WINCHES 
hor Direct Loade 






























| 


— 























This is a range of standard-designed powered 
winches based on data collected and analysed from yi oe 2 
a large number of purpose-built winches. =. 
Once it was thought impracticable to evolve a standard range : 
of winches of this type, but now Richard C. Gibbins & Co. Ltd. 

have developed such a standard range—covering direct loads of 10 cwts. ~ 
to 7 tons, and catering for mean rope speeds from 10 to 300 feet per minute. 

An example of the economies effected by standardising design and production 

line methods of building, is a winch designed for a direct load of 30 cwts., and which 






provides a mean rope speed of 50 feet per minute—the cost of this winch is only £286. 





This is a remarkably low price for a winch built to such a specification, and which 






incorporates so many features common to purpose-built winches of much greater cost. 






Price list and specifications can be obtained on request. If you wish to discuss the performance of 






these winches, we should be glad to arrange for one of our engineers to call upon you. 







RICHARD C. GIBBINS & CO. LTD. 


BERKLEY STREET, BIRMINGHAM |, Tel: Midland 6183/4 
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Giants of the West 


Sinister rumours cloud the memory of the Giant of Trebiggan. 
But with those enormous arms of his — and the robust humour , 


that was fashionable in his day — temptation must have been 


great. If he did sometimes restore his giant's strength with 


a fat baby for breakfast, the sailors he snatched from ships 
struggling past Lands End weren't always treated so 
summarily. After enjoying his joke to the full, he would 


occasionally put one back again... 
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a =a — | 
STEEL CASTINGS 


Regulating /Stop 
From : lb. to 1/5 cwts. 





GLOBE VALVES 


FITTED WITH 
‘Vv’ PORTED STAINLESS 
STEEL CLACK & SEAT 


In Bronze & Steei 
for Pressures up 
to 900 P.S.I. and 
900° F. 


WRITE FOR CATALOGUE TO :— 
THE BRITISH STEAM SPECIALTIES LTD. 
FLEET STREET 
LEICESTER 


BREAKDOWN and SHIP REPAIR 
WORK GIVEN SPECIAL ATTENTION 























STEEL CASTINGS of all descriptions 





made in our own foundry by 


°F IT 



























































al 
x 
al 
CONVERTER & HIGH FREQUENCY c= ROTATES OR bss) 
RECIPROCATES stones 
INDUCTION PROCESSES MECHANICALLY Xxx 
OR feed 
ELECTRICALLY 
COUNT ON 
BARNARD & SONS, LTD. be wad 
eK KOO OOOO 








*J 














75 River Road, Barking, Essex 


Rippleway | 188-9 


nothing too BIG a! | 
or too HEAVY 



































for 
the 
ARBUCKLE, SMITH 


SHIPPING AND FORWARDING SERVICE... 


No matter how cumbersome or awkward 
your consignment may seem you can 


safely entrust it to an organization like 





ours which successfully handles the 
toughest assignment to any part of the 


world as a matter of normal! routine 


/4X\rbuckle, Sjmith 91 MITCHELL STREET, GLASGOW, C.1. 


Telephone: City 7080 (20 line Grams: ARBOR, GLASGOW 





end at: LONDON, LIVERPOOL, SOUTHAMPTON, HULL, DUBLIN, MANCHESTER, NEWCASTLE, TORONTO, MONTREAL, WINNIPEG, VANCOUVER AND LAGOS 
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crewed A.P.1I., B.S.T.P.T. or RESCOLASTIK 
cket weld. Materiais: Carbon ai 


esl, dhesmne anetebdene en eee | SILICONE RUBBERS 














ainless steel. 
The most comprehensive range available 


WP i r 
2000 Ibs sert TAKE ADVANTAGE of the technical resources and production facilities 
series : of the most modern silicone rubber plant in the U ingdon 
3000 Ibs series i é . SUNG er p e United Kingd 
6000 Ibs series . : if | - 


A. Prescolastik Expanded Silicone B. Prescolastik Silicone Rubber 
Rubber. Uses: Soft Gasketing, Sheet. Uses: Gaskets, Seals, 
Vibration Damping, Seals, Pads Diaphragms, Washers, etc 

and Dampers. 


Prescolastik silicone rubbers offer 
the widest available range of com 
pounds to meet the most exacting 
conditions. 
General Purpose Grades 
Low Temperature Grades 

Low Compression Set 
Integral seats or inserted Fuel and Oil Resistant Grades 
stainless steel, chrome Silicone Coated Fabrics 
molybdenum or bronze. High Tensile Grades 
Fabrice Gace Dipheagme‘Gox, —Wibh Temperature Grades 

a P : ° H.T.P. Resistant Grades 


kets, Seals, Tapes, Ductings and 
WW A LT F Y 5 L | y G 5 B Y FlenibleLaw Vampantiee “5 Cellular Rubbers 
# CO. LID Designers and Engineers are invited to write to us for technical data 
RAILWAY WORKS, KEIGHLEY PRECISION RUBBERS LIMITED 


BAGWORTH, LEICESTER, ENGLAND 
‘Tel ephone _Bagworth 241 





‘Phone: 3749 ‘Grams: “Malleable Keighley.” 

















“ALMOST 70 YEARS OF. 




















IN REPETITION 
MALLEABLE IRON CASTINGS 


Whatever the quantity, engineers have 
come to accept the unfailing accuracy of 
William Lee malleable castings. If your 
problem is accuracy with quantity then 


we can solve it for you. 


Tt ES 
William Lee & Sons 


ORONFIELD - DERBYSHIRE 


Telephone: 2204 


MM ALLEABLE IRON CASTINGS OF 
 SUALITY IN QUANTITY 
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The Wicksteed & 8” Hvydramaetic 1s the out- Superior to previous Hack S zy Macl 
standing 1959 development in Sawing Machines it is capable of obtaining a greater performar 
ind is the result of over 50 years’ experience from thinner high-speed e blades i 
in metal cutting machine design and manu- excels particularly where specia oO 


facture high-tensile steels are used 


It is the most up-to-date advance on the highly The triple-acting hydraulic control 
successful Hydraulic Resistance type which more of the blade and as the teeth 
has been in the lead of quality Sawing Machines eveniy loaded, gives longer fe and xz 


for many years output per blade 





newest— most advanced 
foat-i¢t-1 eth alate Memo at-letal ial — 


available to-day 


Send for details of the new 






















Ec 
‘sy ER e a 2 € if ba i Triple - Acting hy- 
A ee: ie a 
\ - ie a / . 7 , ; draulic unit enables 
ad ad rarri ati Cc All Control Settings {djustable motor trip hlade pressure to var\ Self - priming geared 
and Motor — Startes switch allows machine according to sectiot suds pump, totally en 
accessible from one tostopinany position at closed, hut — easily 


N oO. 8 — 8 . 8 © A P A Si i ‘i ¥ position onl, finish of cutting cvcle being cut. accessible 
CHARLES WICKSTEED & CO. LTD., KETTERING, ENGLAND. Telephone: Kettering 3113 4. 


GRAVEL PUMPS 














44/5” Centrifugal Sand and Gravel Pump with Diesel Engine Drive. 


EASTON & JOHNSON LTD. - TAUNTON, ENGLAND 


TELEPHONE 3146 GRAMS: EASTWALD, TAUNTON 
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“§ e f 4 ey BLOC | _ Automatic—Oil -' 
igh Efficiency Boiler Plant 
| GUARANTEED 82.5°[ 82.5°o EF EFFICIENCY 





PACKAGED BOILER ’ 



















The Steambloc is designed in a range from 
1,500 to 18,000ib. steam per hour (from and at 
212°F). Its special three-pass design enables very 
high efficiencies to be obtained under ordinary 
commercial operating conditions. On many installa- 


tions it exceeds 85°. 


Send for Publication No. 1628/3—The Steambloc Packaged Boiler 


A PRODUCT OF THE 


BABCOCK 

Lower steam requirements are met by tiie AND 
CLARKSON Packaged Vertical Boiler of Thimble WILCOX 
Tube Design. Range 250 |b. up to 3000 Ib. steam ORGANIZATION 


per hr. Max. W.P. 120—Clarkson Thimble Tube 
Boilers. Send for Publication No. 702. 


SPENCER - BONECOURT-CLARKSON LTD. 


28 Easton Street. London. betes lire. comme Terminus } eae 





- ‘Essential for most industries—is 
\ provided by Godfrey industrial blowers for: 


CEMENT CONVEYING - GRAIN CONVEYING 
FLOUR CONVEYING - LIME CONVEYING - CHEMICAL AGITATION 


FURNACE BLOWING - TUNNEL VENTILATION 
PAPER MAKING - SEWAGE AERATION 
GLASS MANUFACTURE - RADIO VALVE MANUFACTURE 


PRINTING - TEXTILE MANUFACTURE 
PERFORMANCE: Fiows up to 3,500 cfm at pressures up to |0 psi. 


ALSO: vacuum pumps, gas boosters, superchargers, pressure 
relief valves etc. 


SIR GEORGE GODFREY & PARTNERS (INDUSTRIAL) LIMITED 
HANWORTH - MIDDLESEX - ENGLAND .- Telephone: FEL 329! Cables: Godfrepart, London 


es at tA TED COMPANIE N Cc AWAD A . AUSTRALIA sOoOUTH AFR 4 
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for measuring the surface 
texture and flatness of all 
moving parts in the 
following industries: 





The illustration shows an Aircraft 
Feel Simulator Jack Piston being 
checked in Standards Room on 
Taylor-Hobson ‘Talysurf’ for surface 
finish of | to 14 micro inch. (Photo- 
graph by courtesy of Telehoist Ltd., an 
associate company of Wilmot Breeden 
Ltd., Birmingham 5.) 


_ 


RANK PREC 


BALL AND ROLLER RACE 
AUTOMOBILE 

MACHINE TOOLS 

GAS TURBINES 
GYROSCOPES 

FUEL PROJECTORS 
PUMPS 

MISSILES 

RESEARCH INSTITUTES 


TAYLOR, TAYLOR & HOBSON, LEICESTER, England 


TS19 
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The finest hoists 
in the world are 


made by 





REGISTERED TRADE MARK 





CAPACITIES 


200 LBS. TO 13: TONS 
ALTERNATIVE SPEEDS AND 


CREEP SPEEDS Flameproof and 


other special models available 












KI N G to HOISTS & POLE meet” 


* Write or telephone for literature to 


GEO. W. KING -> PB8’ ARGYLE WORKS, STEVENAGE, HERTS. 2B: STEVEN 40 
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THE SYMBOL OF .. . 














BIG MAN... and a small back room 


His name is... but never mind. In the Acheson Organisation : 
we practice teamwork rather than the cult of personality. So let \ 
us merely say he works for Acheson Colloids Limited— and you. 
Occupation: chemist. Job: Supervisor, Sales Engineering 
Laboratory. Task: to solve your problems in terms of Acheson 
products. He has colloidal graphite (figuratively) in his veins, 
formule in his head, and feet firmly on the Lab. floor. What 
perhaps is dull black stuff to you is resin-bonded molybdenum 
disulphide and a source of infinite excitement to him. Today it is 
a dispersion for impregnating glass fibre heating panels; 

dry film lubricants to match the increasingly severe demands of 
the designers of supersonic aircraft and guided missiles. 
Yesterday it was conducting graphite coatings for postage stamps 





(must be non-toxic, ink-like, quick-drying, electrically 
conducting. They demanded). Yesterday, too, it was a silver 
dispersion for ocean bed cables (twenty years life, They stress-d). 
colloidal glass for forging 
difficult metals, anti-corrosive 
coatings for nuclear power 






plants ... many things, 


LIMITED 
Manufacturers of dispersions of colloidal graphite, MoS. silver, glass, vermic- 
ulite in suitable carrier liquids including oil, water, white spirit, alcohol ete. your problem, 


Tomorrow and tomorrow? 
Well, it could be 


ACHESON COLLOIDS LIMITED 


(4 swhsidiary of Acheson Industries ( Europe) Limited) C=) 
P.O. BOX 12: PRINCE ROCK - PLYMOUTH - DEVON | 





ALSO ACHESON COLLOIDS CO., PORT HURON, MICHIGAN, U.S.A. & ACHESON COLLOIDEN N.V. SCHEEMDA (GR) NETHERLANDS 
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. [WHITE METAL BEARING | Budenberg 
| RECONDITIONING 





Designers and Builders of 
Steam, Diesel and Diesel-electric 
and Battery Locomotives for 
all purposes. Flame Proof 
Diesel and Battery Locos 

for underground working. 


HUDSWELL, CLARKE 
& COMPANY LIMITED 
Railway Foundry, Leeds 





Enquicies please to 


| Wheat 














LONDON § S.E.22 


ALLL OUHPTEANAH {LHRH 





BRONZE TUBE PRESSURE GAUGES 


from stock 











© LONDON OFFICE: ° 
. 120/122 Victoria Street, S.W.1 ley y Whiteley 
@ TELEPHONE: : 
@ Vietesie 6908 99, Kirkstall Rd., Leeds, 3 Tel. 31122 
{AAG RAS SUNY 1 NRE Hunt AU wn in ae YA a. 
a : range of gauges 
a / Keep ahead in safety... stock, both 4” and 6” dial, from 0-15 
at 5 lb/in® to 0-1000 Ib/in®; these are fitted 
e\= with the eversafe 2 in a brass case with back flange for sur- 
- a q face mounting and with pressure con- 
VE 2 nection screwed 3” B.S.P. 
= Also in our stock we have a big selection 
SAFETY HELMETS = of other gauges to suit most industrial 
EVEROAK Safety helmets are = applications and a four-page stock 
manufactured under British Standard 3 folder. which gives full details, will 
ies panel aga - er a gladly be sent on request. 
PRICE 176 EACH = 
EVEROAK gives complete head E 
protection for those working in: = 
Quarries, Mines, Building Sites, = 
Ship Yards, Refineries, etc., etc = 
§ Ae" AVAILABLE IN VARIOUS COLOURS. WRITE FOR FULL DETAILS TO D  ucadientin Abidin Gm ive. GORDIE wr, Gn 
|. Q) EVERITT W. VERO & CO. LTD — 
Me Y EAST DULWICH ROAD z 
HUMMMUMH AALS ALAAAUMULS SOON EL ANAL TLAS ; ae 











FRACTIONAL TO 


Standard and Flameproof 


WORM GEARED MOTORS. 
CONTRA-ROTATING G BOXES. 
VARIABLE SPEED UNITS. 


GEARED MOTORS. 
SPEED REDUCERS. 
SPEED INCREASE G/BOXES. 





Electropower. 








150 H.P. 


GEARED MOTORS WITH ELECTRO-MAGNETIC BRAKES 


Bone,fil 


KINGSBURY WORKS, KINGSBURY ROAD, LONDON, N.W.9. PHONE: COLINDALE 4621-3 GRAMS: LEKTROPOWA, HYDE, LONDO 











FLANGE MOUNTING GEARED MOTORS 
SLO-REV GEARED MOTORS 
1/10 to 300 h.p 
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SAND CASTINGS GRAVITY DIE CASTINGS PRESSURE DIE CASTINGS FRIAR PARK FOUNDRY FRIAR 
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Aluminium alloys are complex materials, and casting presents 


problems which must be solved by specialists in the foundry itself. 


For the production of castings of consistent quality, 


scientific control is essential. Our chemical and physical laboratories are provided 
with equipment of the most up-to-date type, by which the outputfrom ourfoundries 


is continually checked for conformity to specification and mechanical excellence. 


WAVATIIF-Vaa me hVAlIce Mlealhactoe 


FOUNDERS IN ALUMINIUM ALLOYS 


PARK ROAD WEONESBURY 
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CLOSED. FEED SYSTEM 


is stable 
4 4 i" under all operating conditions 


HHI 
UATE 


SS 


i ini 


Feeding pure water to the boilers, free from corrosive gases, it 
i tut is efficient, reliable and entirely automatic in operation. A Weir 
sea-water evaporator in the system supplies all the ship’s fresh 
water for boiler feed and domestic purposes. The Weir auxil- 


iaries built into the system have more than seventy years of 


design and manufacturing experience behind them. 


CLOSED FEED SYSTEMS ARE INSTALLED IN MANY HUNDREDS OF SHIPS OF ALL 


+ 


G.:-& J. WEIR LTD. - CATHCART « GLASGO\ 


‘+ 
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hs, . ee 3 a Pe 3 5 P £ 
Hh, i 4 ats : , ¢ <9 
i wf r po te <> 
Several features put Hercules , ; 4 
Fittings in a class by them- ; : —— = ri } 
selves. For example, their . } Mi 
special Claw Grips are securely ae ik gi 7 
fixed simply by hammering we 
down. They are simple to app! ’ tee 4 
—need NO clips, clamps ‘ ‘ J 2" x ts 
or wires. They cut replace ~ —10 secs. PN SUP wale 


ment costs, eliminate - 
pressure losses, are safe nee "x *” 
in use. How’s that for — SAW MACHINE 
strength, simplicity and : —3 secs. 


money-saving economy ? 








‘ = , CAPACITY 2jgin. OR 3in. BARS OR TUBES 
Hercules Repairers, Screw _ : 
Couplings, Adaptors, etc.. Dead Square Cut. No Work Hardening. No Dust. No Fraze 
for pneumatic, oxy- Fixed or Variable Speeds: 
acetylene and all industrial Fixed Work Position for Rigid Control. 
The Work is Gripped on Both Sides of the Saw Blade, Waste Ends 


hose. 
“= Eliminated. 
Fully Automatic Machines with Magazine Feed for Short Lengths. 


Semi-Automatic Machines for Long Lengths. 


Vew lug-type Coup- 
lings for suction and We can also offer standard or special purpose machines for 
screwing or cutting-off or both. May we quote you? 


delivery hose, in brass, 
Write for descriptive leaflet E.2, or call at our ‘Works for a 


gun-metal or stainless 
steel. demonstration. ; 


NEWTON SALES COMPANY LTD) Boersseomsus ei earn cic mors 


(industrial Division), 517, Fulham Road, London, S.W.6. Tel: FULham 4228 Telephone: WALSALL 2759 & 3396 
THE SPECIALISTS IN HOSE FITTINGS 


| THIS FOR THE NEW PLANT? 
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BULLETIN ON CRANE BRONZE GLOBE VALVES 


...featuring the D7 with renewable disc holder and composition disc. 


The renewable disc holder of the D7 makes it possible for the 
engineer to renew the disc on any size valve in this wide 

range quickly and easily. The replaced holder can afterwards 

be fitted with a new disc at the engineer’s convenience. 

This valve is made to British Standard 2060 and is recommended for 
steam and hot water lines, and cold services such as 

water, oil, gas or air. When wide open, the valves can be repacked 
under pressure. They can be specially packed for petrol service. 


Screwed or Flanged patterns available. Screwed British Standard Taper 
Threads-or to American Standards. Flanged in accordance with British @@*=< 
Standard Tables ‘D’, ‘E’, ‘F’ or ‘H’-or to American Standards. : 





Working pressures: (valves with screwed ends) saturated 
steam up to 200 pounds. Cold services up to 400 pounds. 
Sizes: Screwed—i" to 3"; Flanged-4" to 3". 

Sizes 24" and 3" have a bolted bonnet. 


byl Ee VALVES OF BRONZE 
CAST IRON AND CAST STEEL 
CRANE LTD., 15-16 RED LION COURT, FLEET STREET, LONDON, E.C.4. WORKS: IPSWICH 


Branches: Birmingham, Brentford, Bristol, Glasgow, London, Manchester 
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*RS* MAGNICON 
Alternator with Cable 
Tails, and flange ring 


for engine mounting. 


ie 


Talal=)e-lahae-\-l hil a-t-a0le-hdlel 
in the 
lower output range 


The * RS’ Range of MAGNICON 
Alternators has been produced to meet the 
current and growing need for a competitively 
priced Self-regulating Alternator in the lower 
output range giving full MAGNICON 
performance with an inherent voltage regula- 
tion within +24, as standard. 


Manufactured to the latest issue of B.S.2613 
for class E insulation. 


Full information available on request. 


Ask for Leaflet A58 
THE MACFARLANE ENGINEERING CO LTD 


Netherlee Road Cathcart Glasgow S$ 4 
Telephone Merrylee 2255-7 
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CLASSIFIED ADVERTISEMENTS 


AGENCIES - DIRECTORS - PARTNERSHIPS - SITUATIONS VACANT - EDUCATIONAL 


PATENTS - BUSINESS OPPORTUNITIES - 


BUSINESSES and PREMISES - TENDERS 


Lineage Rate. 4/- per line of approximately 6 words. 
48/- per single column inch and pro rata. 


Inch Rate. 


MISCELLANEOUS - PUBLIC APPOINTMENTS 


Minimum 16/-. 


12 lines to 1 inch. 


There are reduced rates (i.e., not on a pro rata basis) for advertisements of }-page 


(12 column inches) and upwards, e.g. }-page £25 10s. 4-page £48. 
Series Discounts. 


Full page £90. 


Inch Rate. 





For advertisements 1 inch and upwards. 


6 insertions 5%. 13 insertions 10%. 


Lineage Rate. 3/6 per line of approximately 6 words. 
42/- per single column inch and pro rata. 12 
There are reduced rates (i.e., not on a pro rata basis) for advertisements of }-page 
(12 column inches) and upwards, e.g. t-page £22. 4-page £41 10s. Full page £78 
26 insertions 15%. 


DRAWING AND DESIGN SERVICES - FOR SALE - SUB-CONTRACTING 


Minimum 14/-. 


lines to 1 inct 


Run-On and Semi-Displayed Styles. Both these styles are available for single column width advertisements of any depth up to 12 inches. 

Displayed and Illustrated Styles. The minimum size for a Displayed advertisement is 3 inches single column, for an illustrated advertisement it is a t-page (12 column inches), 
Thereafter the sizes for both progress in steps 3 inches deep across 1, 2, 3 or 4 columns. 

Use of Box Number. 2/- which includes forwarding of replies. 

Copy Dates. ‘‘Run-on"’ and “‘ Semi-displayed '’ advertisements by noon Tuesday for publication on Friday same week. ** Displayed *’ and ** Illustrated "* advertisements by noon 


Friday for publication on following Friday. 


All advertisements three days earlier if proofs are required. 


Advertisements for publication should be addressed to:—Classified Advertisement Dept., “‘ The Engineer”, 28 Essex Street, Strand, London, W.C.2. 
Urgent advertisements may be telephoned to CENtral 6565 





PUBLIC APPOINTMENTS 


ROYAL MILITARY COLLEGE 
OF SCIENCE, 
SHRIVENHAM, BERKS 


LECTURERS OR SENIOR LECTURERS 


Posts for men as LECTURERS or SENIOR 
LECTURERS (according to age, qualifications and 
experience), to teach at University level in Mathe 
matics (2 posts) ; Physics (1 post) ; Civil Engineering 
(2 posts); Surveying (1 post—Senior Lecturer) 
Mechanical Engineering (2 posts) ; Radar and 
Telecommunications or Engineering, Physics or 
Electrical Engineering (5 posts). 

Qualifications : normally Ist or 2nd Class Honours 
Degree in appropriate subject. (For the Surveying 
post, professional qualifications in Surveying 
accepted in lieu.) Teaching experience and research 
ability desirable for most posts. Some posts require 
special qualifications or experience in, e¢.g., solid 
state Physics, atomic or nuclear Physics, Physics 
of irradiated materials, Materials and Structures, 
Fluid Mechanics, Mechanics of Machines, Machine 
Tools, Production Engineering, Electrical Theory 
and Measurements, Electrical data transmission 
Computing and Automatic Control Devices and 
Systems, Electric Power and Machines, Electronic 
Engineering and Instrumentation, Radar and Guided 
Weapons, Telecommunications, General Instrumen 
tation, including optical and infra-red techniques 
servo-mechanisms, theory and practice analogue and 
digital computing methods. 

Salary scales: Lecturer, £615-£1120, or Senior 
Lecturer, £1166-£1420. Starting pay may be above 
minimum in both cases. Appointment on the 
higher scale will not normally be made below age 26 
Secondment from, and transfer to, the Scientific 
Civil Service possible. Prospects of pensionable 
employment and of promotion Existing super 
annuation rights preserved where possible House 
available, after a waiting period for married men, 
and quarters for single men. Candidates should be 
available to take up duty on or about September Ist 
959 

Write, Civil Service Commission, 17, North 
Audley Street, London, W.1, for application form, 
quoting $4947/59/12 Closing date 31st March, 
1959 £5039 





ROYAL MILITARY COLLEGE 
OF SCIENCE, 
SHRIVENHAM, BERKS 


ASSOCIATE PROFESSORS 


Four new pensionable posts in residential College 
for men of high standing in their subjects in the 
following branches : Ballistics (Department of 
Mathematics and Physics) ; Applied Chemistry 
(Department of Chemistry and Metallurgy) 
Mechanics (Department of Civil and Mechanical 
Engineering) ; Radar and Telecommunications 
(Department of Electrical and Instrument Techno- 
logy). The successful candidates will be heads of 
their respective branches and should preferably be 
experienced teachers. They will be expected to 
undertake and lead research in their own fields and 
to teach to Degree and post-graduate level. Good 
facilities for instruction and research are available 
Salary £2100 (or over) to £2350. Existing super- 
annuation rights preserved where possible. Second- 
ment from, or transfer to, Scientific Civil Service 
possible. Rented house available (after a waiting 
period) for married men, and quarters for single 
men. 

Write, Civil Service Commission, 17, North Audley 
Street, London, W.1, for application form, quoting 
$4949/59/12, Closing date 31st March, os A 

$040 





MIDDLESEX COUNTY COUNCIL 


SOUTHALL TECHNICAL COLLEGE 


GENERAL MAINTENANCE ENGINEER 


GENERAIL MAINTENANCE ENGINEER 
initially at Southall Technical College, Beaconsfield 
Road, Southall, Middx. Salary £605—£755 (if over 
26) ; 44-hour week. Should have sound knowledge 
of operation of central heating and domestic hot 
water services, gas and extract ventilation installa- 
tions, and be able to undertake day-to-day mainten- 
ance of this type of apparatus and general engineering 
equipment usually found in technical colleges. Work- 
ing knowledge of electrical installations and apparatus 
and all automatic stoking equipment advantage 
Prescribed conditions. Full particulars and 3 referees 
to Principal, above address. (Quote ale 
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PUBLIC APPOINTMENTS 


BRADFORD INSTITUTE OF 
TECHNOLOGY 


Principal : E. G. EDWARDS, Ph.D., B.Sc., F.R.1.€ 


DEPARTMENT OF MECHANICAL 
ENGINEERING 


SENIOR LECTURER 


Applications are invited for appointment of 
SENIOR LECTURER in the Department of 
Mechanical Engineering Applicants should be 
Graduates, and Corporate Membership of a pro- 
fessional institution is desirable 

The salary scale for men, in accordance with the 
Burnham Technical Award, is from £1417 10s. to 
£1627 10s. per annum 

Previous industrial or research experience at a 
suitable level may be taken into account in fixing 
the commencing salary 

Further particulars and forms of application may 
be obtained from the Registrar, Institute of Techno- 
logy, Bradford, 7 

W. H. LEATHEM, 


£5034 Clerk to the Governors 





WAR OFFICE 


R.E.M.E. OFFICERS’ SCHOOL, 
ARBORFIELD, NEAR READING 


APPOINTMENTS 


War Office require at R.E.M.E. Officers’ School, 
Arborfield, near Reading : HEAD OF MANAGE- 
MENT STUDIES. Salary £2200. Qualifications 
Fully qualified engineer with University degree in 
Mechanical or Electrical Engineering or corporate 
membership of Institution of Mechanical, Electrical 
or Production Engineers Wide experience of 
administration in industry or of management studies 
and an aptitude for lecturing are essential. INSTRUC- 
TOR (MANAGEMENT STUDIES). Salary £1760 
(approximate). Qualifications : Professional stand- 
ing with qualifications up to University degree 
standard 10 years’ experience in Engineering 
industry with up-to-date knowledge of production, 
planning and control, and work study Full par- 
ticulars and application forms from M.L.N.S., 
Technical and Scientific Register (K), 26, King 
Street, London, S.W.1. quoting C 111/9A. Closing 
date 20 March, 1959 ES022 





UNIVERSITY OF BRISTOL 


LECTURERS 


Applications are invited for two posts as LEC- 
TURER (one Grade II and one Grade III) in the 
Department of Mechanical Engineering, at an 
initial salary within the range : 

Grade III : £700 to £850 per annum 

Grade II : £900 to £1650 per annum 
according to qualifications and experience, with 
F.S.S.U. benefits and Family Allowance Applicants 
should have good academic qualifications and 
practical experience. 

Further particulars may be obtained from the 
undersigned to whom applications (including the 
names of two persons to whom reference may be 
made) should be sent not later than 16th March, 
1959. 

H. C. BUTTERFIELD, 


F999? Registrar and Secretary 





UNIVERSITY OF LIVERPOOL 


DEPARTMENT OF CIVIL ENGINEERING 
LECTURER 


Applications are invited for the post of LEC- 
TURER in the Department of Civil Engineering 
The initial salary will be within the range £900-£1250 
per annum, according to age, qualifications and 
experience.—Applications, stating age, academic 
qualifications and experience, together with the 
names of three referees, should be sent as soon as 
possible to the Registrar, from whom further 
particulars of the conditions of appointment may 
be obtained E9982 


PUBLIC APPOINTMENTS 


WEST RIDING EDUCATION 
COMMITTEE 


MORLEY GRAMMAR SCHOOL 
(660) 


MASTER IN ENGINEERING 


Required for May (or September) MASTER to 
teach ENGINEERING subjects. Graduate or 
equivalent qualification. Increments allowed for 
Industrial experience. Graded Post (allowance 
£75) with prospects of increase. Candidates pre- 
pared in Mechanical Science “O”" Level and 
Geometrical and Engineering Drawing (“A”™ 
Level). Developing Department. 

Applications to be forwarded to the Head- 
master, The Grammar School, Morley. E9954 





UNIVERSITY OF CAMBRIDGE 


A.E.1. FELLOWSHIPS 


Applications are invited for the Associated 
Electrical Industries Fellowship tenable in the 
Department of Engineering from 1 October, 1959 
Stipend within the range £900-£1400 a year with 
family allowances and F.S.S.U. benefits. Available 
for research in any branch of Engineering.—-Par- 
ticulars may be obtained from the Secretary General 
of the Faculties, The Old Schools, Cambridge, to 
whom all applications should be sent not later than 
31 May, 1959 E5014 


LIVERPOOL REGIONAL HOSPITAL 
BOARD 


APPOINTMENTS 





Applications invited from suitably qualified persons 
for the following permanent pensionable appoint- 
ments on the staff of the Regional Engineer : 

(a) SENIOR ASSISTANT ENGINEER 
(MECHANICAL) 

Salary scale : £1010 by £30 (5) by £35 (1) to £1195. 

Applicants should hold Corporate Membership 
of I.Mech.E. and be fully experienced in the prepara- 
tion of drawings and specifications and the conducting 
of site surveys in connection with kitchens, laundries 
and heating and ventilating schemes. 

(b) ASSISTANT ENGINEER (MECHANICAL) 

Salary scale : £700 by £25 (3) by £30 (1) by £35 (6) 
to £1015 ; 

Applicants should be at least G.I.Mech.E., or 
A.M.LH. and V.E., and have passed the appropriate 
Institution examinations, be experienced in the pre- 
paration of drawings and specifications and the 
conducting of site surveys in connection with engi- 
neering equipment and heating and ventilating 
schemes 
(c) DRAUGHTSMAN (MECHANICAL) 

Salary scale : £425 (at age 21 and over) by £25 (6) 
by £30 (2) to £635 is 

Applicants should have had at least three years’ 
technical experience in a mechanical engineering 
drawing-office and have had some site or workshop 
experience. 

(d) JUNIOR DRAWING-OFPICE SSIS 7 
(MECHANICAL) ee 

Salary scale: £205 (male); £201 (female). at 
age 16, rising to £440 at age 25 years. 

Applicants should have had a good standard of 
education, and it is desirable that the successful 
candidate should acquire technical qualifications 
whilst holding the post. 

(ce) TRACER (MECHANICAL) 

Salary scale : £425 by £25 to £470 : 

Applicants should have had a good standard of 
education and at least three years’ previous experience 
a = tracer in a mechanical engineering drawing 
(f) CLERK OF WORKS (ELECTRICAL) 

Salary scale : £635 by £20 (2) by £25 (3) to £750. 

Applicants should have served a recognised 
apprenticeship as a craftsman and have had at least 
three years _experience as a foreman. Should have 
—— in amy and inspecting electrical 
insta}lations on building contracts an 
knowledge of the LEE Regulations a 

~ —- scales at present under review. 

pplications, stating age, qualifications, experi 
Present and previous posts and clearly stating the 
post applied for, with names and addresses of three 
referees (2 technical), to reach me at $5, Castle Street, 
Liverpool, 2, by 27th March, 1959. ' ‘ 
VINCENT COLLINGE, 

Secretary to the Board. 


E5013 


PUBLIC APPOINTMENTS 


RUGBY RURAL DISTRICT 
COUNCIL 


WIBTOFT WATER SUPPLY—CONTRACT 
NO. 12 


WOLSTON AREA SEWERAGE AND 
SEWAGE PURIFICATION—CONTRACT 
NO. 13 


APPOINTMENT OF RESIDENT ENGINEER 


Applications are invited for the above appoint 
ment, to supervise the following works 
CONTRACT No. 12 

The construction of one 220,000 gallon reinforced 
concrete reservoir, including valve house, about 8 
miles of asbestos cement and spun-iron water mains 
3 inch to 8 inch, and the provision of service con 
nections 
CONTRACT No. 13 

The laying of 54 miles of concrete and salt-glazed 
ware sewers, 34 miles of asbestos cement pumping 
mains, three pumping stations and the construction 
of sewage purification works for 7000 people 

It is expected that Contract No. 12 will commence 
a few months before Contract No. 13 and both will 
be under the direction of the Consulting Engineers, 
Messrs. J. D. and D. M. Watson, MM.1.C.E., 67, 
Tufton Street, Westminster, London, S.W.1. 

The salary is £1200 per annum and the appoint- 
ment, subject to satisfactory service, will last approxi- 
mately 2 years and will be terminable by 2 months’ 
notice on either side 

The period of employment may be extended to 
cover the supervision of further works of a similar 
nature within the Rural District, which it is expected 
will form the subject of subsequent Contracts. 

A car mileage allowance will be paid 

Applicants, who should be Associate Members of 
the Institution of Civil Engineers or have comparable 
qualifications and must have had experience of similar 
work, should apply in writing to the undersigned 
not later than 23rd March, 1959, giving full par 
tuculars of age, qualifications and experience, and 
the names and addresses of two persons to whom 
reference may be made. 

Canvassing will disqualify 

H. A. WILDE, 
Clerk of the Council 
Council Offices, 
24, Warwick Street 
Rugby 


20th February, 1959 E5026 





MINISTRY OF TRANSPORT AND 
CIVIL AVIATION 


LONDON 


SENIOR INSPECTORS OF ACCIDENTS 


(CIVIL AVIATION) 


Two posts in London for men at least 30 on 
January Ist, 1959. One post established and pen 
sionable, the other unestablished, but may become 
pensionable later. Qualifications Airline Trans 
port or Senior Commercial Pilot’s licence and con 
siderable flying including at least 1000 hours as pilot 
in command. Knowledge of aeronautical engineer 
ing necessary, normally to standard required for 
aircraft engineer’s licence; lower if specialised 
knowledge of navigation offered Salary scale 
£1720-£1935. Promotion prospects.._Write Civil 
Service Commission, 17, North Audley Street 
London, W.1, for application form quoting $4937/59. 
Closing date 17th March, 1959. £9984 





CIVIL SERVICE COMMISSION 


PATENT EXAMINERS AND PATENT 
OFFICERS 


Pensionable posts for men or women for scientific’ 
technical and legal work on Patent applications. 
Age at least 21 and under 28, with extension for 
regular Forces Service and Overseas Civii Service 
Qualifications : normally First or Second Class 
Honours Degree in Physics, Chemistry, Engineering 
or Mathematics, or equivalent attainment, or 
professional qualification, og A.M.LC.E., 
A.M.LMech.E., A.M.LE.E., A.R.LC. London 
salary (men), £635-£1410; provision for starting 
pay above minimum. Promotion prospects.—Write, 
Civil Service Commission, 17, North Audley Street, 
London, W.1, for application form, quoting $128/59 

9976 


Classified Advts. continued on page 116 
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PUBLIC APPOINTMENTS 


CITY OF BIRMINGHAM 
EDUCATION COMMITTEE 


VACANCIES FOR TEACHING STAFF 


Applications are invited for the following posts in 
stitutions of Further Education, to commence 
duty on Ist September. 1959 Application forms 


(Separate for each Pont) and further details maybe 
(stamped, d — — oe of the College concerned 
mr er Mi — envelope), and should be 
(Further E lu 8s carly as possible Burnham 
¥ Gucation) Salary Scales as follows 
LECTURER, £1260 by £31 10s. to £1417 10s 
Candidates may be granted additional increments 
above the minimum and up to the maximum of the 
above scale in accordance with their industrial, pro 
fessional or research experience approved by the 
Authority as being of equivalent standard 
ASSISTANT GRADE “B (man), £682 10s 
by £26 Ss. to £1076 Ss.; (woman), £609 to £861 (plus 
equal pay increments) 
ASSISTANT GRADE A 
£26 5s. to £945 ; (woman) 
equal pay increments) 
Candidates may be granted additional! increments 
above the minimum of the above scale for time spent 
in industry, commerce, professional work or research 
There are also additions to the scales for a Degree or 
tor equivalent professional qualifications 
ERDINGTON TECHNICAL COLLEGE 
Edwards Road, Erdington, Birmingham, 24 
Principal G. GREASLEY, A-C.G.1., D1 
M.1LE.E., A.M.1.Mech.f 
HEAD OF MECHANICAL ENGINEERING 
DEPARTMENT (GRADE 1) Salary scale 
£1312 10s. by £31 10s. to £1470 
HEAD OF ELECTRICAI 
DEPARTMENT (GRADE 1) 
£1312 10s. by £31 10s. to £1470 
ASSISTANT, GRADE “A,” to teach Pre-Senior 
along with some S.1 students, in Science, Drawing 
and Mathematics. Commence duties on Ist May if 
possible 
ASSISTANT, GRADE A,”’ to teach Workshop 
Technology and Engineering Drawing. Practical 
experience in the handling of machine tools essential 
GARRETTS GREEN TECHNICAL COLLEGE 
Garretts Green Lane, Birmingham, 33 
Principal : B. C. WHITEHOUSE, B.Sc., A.R.LC, 
LECTURER IN MECHANICAL ENGINEER 
ING, to teach subjects of City and Guilds Machine 
Shop Engineering, to Intermediate level, and some 
subjects of O.N.C. Mechanical Engineering. The 
successful candidate will be required to correlate and 
develop the theoretical and practical aspects of 
machine shop engineering Candidates should 
possess qualifications of graduate equivalent and 
have had wide practical experience. Teaching expe 
rience is essential 
TWO ASSISTANTS 


£498 15s. by 
to £756 (plus 


(man) 
£451 10s 


ENGINEERING 
Salary scale 


GRADE “B,” to teacl 
O.NA and C.G.L.1. Intermediate subjects in 
Mechanical Engineering. Candidates should possess 
suitable qualifications and have had practical expe 
rience. Teaching experience is desirable 
ASSISTANT, GRADE A.” to teach mainly 
Engineering Drawing to at least S.1 O.N.C. level 
and some Mathematics and Science at Preliminary 
level Industrial experience preferable, but not 
essential 
ASSISTANT, GRADE A 
the C.G.L1 Heating and 
together with some elementary classes in ¢ alculations 
Science and Drawing of other C.G.L.1. Mechanical 
Engineering Courses. Candidates should preferably 
hold suitable C.G.L.1. Certificates and have had wide 
industrial experience in the Heating and Ventilating 
Industry 
HANDSWORTH TECHNICAL COLLEGE 
Golds Hill Road, Birmingham, 21 
Principal : H. MARSHALL, B.Sc. Tech 
A.M.1.Mech.E., A.M.1.Prod.E 
LECTURER in the Department of Mechanical 
and Production Engineering, to teach subjects up to 
Higher National Certificate level in Mechanical 
Engineering Applicants should be Graduates, or 
have equivalent qualifications, and should have had 
industrial experience in addition to teaching expe 
rience 
ASSISTANT, GRADE B,”’ in the Department 
of Mechanical and Production Engineering, to teach 
Engineering and ancillary subjects up to ON. 
standard Candidates should hold a Degree or a 
Higher National Certificate and have had teaching 
and/or industrial expérience To commence duty 
Ist April, 1959, if possible 
MATTHEW BOULTON TECHNICAL COLLEGE 
Suffolk Street, Birmingham, |! 
Principal 
). C. MARTIN, M.A., A.M.LE.E 
LECTURER for Workshop 
Ordinary National Certificate in 
Mechanical Engineering Courses 
ASSISTANT, GRADE 4.” for Workshop 
Practice classes. Industrial experience essential 
SELLY OAK TECHNICAL COLLEGE 
Bristol Road, Birmingham, 29 
Principal Cc. 8. MOORE 
ASSISTANT, GRADE “B to teach subjects 
up to S.2 level in National Certificate courses in 
Mechanica! Engineering and also subjects up to the 
Intermediate City and Guilds examination in Machine 
Shop Engineering 
ASSISTANT, GRADE A."' to teach subjects at 
liminary and First-Year levels in National 
Certificate courses in Mechanical Engineering, and 
also subjects at Preliminary, First and Second Years 
of the City and Guilds courses in Machine Shop 


Engineering 


to teach subjects of 


Ventilating 


courses in 





A.M. Brit.1.R.E 
Technology in 
City and Guilds 





RUSSELI 
Chief Education Officer 


E. | 


ESO16 





NATIONAL RESEARCH 
DEVELOPMENT CORPORATION 


GRADUATE MECHANICAL ENGINEER 


Nationa Researc! Developme: Corporation 
eguires GRADUATE MECHANICAL ENGI 
NEER, aged 28 to 35 

Some industrial experience essential Starting 


lary according to age, qualifications and experience 


ve-day week Contributory pension scheme 
Appls Directo of Administratro N R.D.C 
Tilney Street, London, W.1 ESO10 








THE 


APPOINTMENTS 


GREENWICH AND DEPTFORD 
HOSPITAL MANAGEMENT 
COMMITTEE 


PUBLIC 


SUPERINTENDENT ENGINEER 


SUPERINTENDENT ENGINEER required for 
a group of three hospitals and associated premises 
to be responsible for the engineering § services, 
mechanical and electrical. and the relevant records 
Good practical engineering training, sound know- 
ledge of steam boiler plant operation and wide 
supervisory experience in hospitals essential. Unless 
eligible for promotion through Health Service 
expe: ence, applicants should have passed an exam: 
nation in engineering technology and hold M.T.C.A 
Ist Class Certificate of Competency in Marine 
Engineering. or M.1.C.A. Certificate of Service as 
Ist Class Engineer or City and Guilds full Techno- 
Piant Engineering (Ist Class) 
Salary scale £890-£1045, plus London Weighting 
Whitley Council! conditions of service. Superannua- 
tion scheme pplications, stating age, qualifica- 
tions and experience, and naming three referees, to 
& D. H.MC., St. Alfege’s 

1959 E9989 


logical Certificate in 


Group Secretary, G 


Hospital, $.£.10, by 10th March 





GOVERNMENT OF JAMAICA 
CIVIL AVIATION DEPARTMENT 
SENIOR EXECUTIVE ENGINEER 


To be responsible for the maintenance of all air- 
port facilities at the Palisadoes and Montego Bay 
airports, including the direction and supervision of 
staff, hold a watching brief on new construction work 
and advise Government, through the Director of 
Civil Aviation, on and prepare drawings, specifica 
tions and contracts for minor additions and altera 
tions to airport facilities 

Contract appointment for one tour of three years 
Salary £1750 p.a. Gratuity 20 per cent of salary for 





each period of three months’ resident service. Free 
passages. Quarters at moderate rent 
Candidates, not over 50 years of age, must be 


A.M.LELE with a fair knowledge of mechanical 
work and at least five years’ experience in airfield 
electrical and mechanical work, including electrical 
refrigeration and mex hanical services used at airports 
Write Director of Recruitment, Colonial Office 
London, S.W.1, stating briefly, age, qualifications and 
experience quoting BCD.98/ 3204 £9999 





BRITISH RAILWAYS 


RESEARCH DEPARTMENT 
(ENGINEERING DIVISION), 
DERBY 


SCIENTIFIC OFFICER, GRADE 2 


Vacancy for SCIENTIFIC OFFICER, GRADE 2 
initially for work on rolling stock involving stresses in 
components, performance of bearings, &c. Candi- 
dates should have good degree but previous research 
experience n essential Consideration given to 
candidates about to take their degree, engagement 
being subject to their subsequent passing at required 
standard 

Salary £985 (commencing salary accord 
ing to qualifications and/or experience) 

Superannuation and certain travel facilities 

Medical examination 

Applications stating age, qualifications, &c., to 

Director of Research 

British Railways Research Department 
British Transport Commission 
222, Marylebone Road 
London, N.W.1 


£665 to 


E5002 





WOKING DRAINAGE—CONTRACT 
No. 4 


RECONSTRUCTION OF OLD WOKING 
SEWAGE TREATMENT WORKS 


APPOINTMENT OF RESIDENT ENGINEER 


Applications invited for above position Salary 
£1500 per annun Applicants should be qualified 
Civil Engineers with previous site experience, pre- 
ferably on similar work. Works will involve certain 
amount of deep excavations, construction of rein- 
forced concrete tanks, pumping stations, filters and 





pipelines up to 33in. diameter Anticipated starting 
date, end of Apri Duration of appointment just 
over two years 

Applications addressed to the Council's Consulting 
Engineers, Messrs. John Taylor and Sons, Artillery 
House, Artillery Row, Victoria Street, Westminster, 
S.W.1, must be received by Monday, 23rd March 
1989 ES020 





BRITISH SHIPBUILDING 
RESEARCH ASSOCIATION 


MARINE ENGINEERING SECTION 


APPOINTMENT 


The British Shipbuilding Research Association 
has a vacancy the Marine Engineering Section for a 
person with a good University Degree in Marine or 
Mechanica! Engineering and with practical training 
and experience. Research experience and/or service 
at sea an advantage 

The salary will be within the range of £750-£1600 
per annum. The commencing salary will, however 
depend upor ze and qualifications. The appoint- 





¢c 








ment is subject to the Federated Superannuation 
System for Univer 

Applica s. with full particulars, should be 
addressed 1 BS.R.A.. § 


Chesterfield Gardens 
Curzon Street, London, W.1 FSO3 





ENGINEER 


PUBLIC APPOINTMENTS 





CITY OF BRADFORD 


ENGINEERING ASSISTANTS 


Applications are invited for the following super- 
annuable appointments in the City Engineer and 
Survevor’s Department, on the grades indicated 
(a) SENIOR ENGINEERING ASSISTANT, 

18: A.P.T. IV (£1025—£1175) 

(b) SENIOR ENGINEERING ASSISTANTS, Posts 
13 and 119: Special Grade (£750-£1030) 

(c) ENGINEERING ASSISTANTS, Posts 37 and 
120: Grade A.P.T. I or Special (£575-£725 or 
£750-£1030, according to qualifications) 

(d) JUNIOR ENGINEERING ASSISTANTS, Posts 
63, 65, 174: Grade A.P.T. 1 (£575-£725) 
Applicants for Post (a) should preferably hold an 

Engineering Degree, be A.M.I.C.E./A.M.1.Mun.E.. 

and have had special experience in design of reinforced 

concrete and steel structure for Multi-Storey Flat 
construction 

Applicants for (b) should 
Engineering Degree, be A.M.1.C.E 
and have had a good general 
training ; 

Applicants for (c) should have completed their 
professional training. Salary on Special Grade will 
be payable to the successful candidates holding an 
Engineering Degree or is A.M.1.C.E. A.M.1.Mun.F 

Applicants for (d) should have completed their 
professional training and have had experience in 
Municipal and/or Civil Engineering 

Applicants should have completed their National 
Service. No housing accommodation can be pro 
vided by the Corporation 

Applications, on form to be obtained from the 
City Engineer and Surveyor, Town Hall, Bradford, |, 
together with three testimonials, must be received 
by the undersigned by 17th March, 1959 

W. H. LEATHEM, 
Town Clerk 


Post 


preferably hold an 
A.M.1.Mun. 
civil engineering 


Town Hall, 


Bradford, ! ESOIS 





BRITISH RAILWAYS 


RESEARCH DEPARTMENT 
(ENGINEERING DIVISION), 
DERBY 


SCIENTIFIC OFFICER, GRADE 2 


Vacancy for SCIENTIFIC OFFICER, GRADE 2, 
initially to study problems connected with dynamics 
of trains, shock to goods in transit, &c. Candidates 
should have good degree. Previous experience of 
research not essential Consideration given to 
candidates about to take their degree, engagement 
being subject to their subsequent passing at required 
standard 

Salary £665 to £985 per annum (according to 
qualifications and/or experience) 

Superannuation and certain travel facilities 

Medical examination 

Applications, stating age, experience, &c., to 

Director of Research, 

British Railways Research Department 
British Transport Commission, 
222, Marylebone Road, 


London, N.W.1 E5001 





CIVIL SERVICE COMMISSION 


SENIOR SCIENTIFIC OFFICERS (a) 
SCIENTIFIC OFFICERS (b) 


Pensionable posts for men or women in all major 
scientific fields, including physics, chemistry, biology, 
meteorology and mathematics Age limits (a) 
at least 26 and under 31, (b) at least 21 and under 28. 
Extension for regular Forces Service and Overseas 


Civil Service. Qualifications normally First or 
Second Class Honours Degree in Science, Mathe- 
matics or Engineering, or equivalent attainment ; 


additionally for (a), at least 3 years’ relevant (e.g 
post-Graduate) experience. London salaries (men) 
(a) £1190-£1410, (b) £635-£1110; provision for 
starting pay above minimum. Promotion prospects 

Write, Civil Service Commission, 17, North Audley 


Feb. 27, 1959 


PUBLIC APPOINTMENTS 





AUTOMATIC FIRING 
EQUIPMENT 


Applications are invited f 
RESEARCH SCIENTISTS for work 
national importance on the de‘ T 
fully automatic firing equipment a 
appointment offers opportunities gain m4 


valuable experience in modern resears 
techniques, automation and rument 
tion in well-equipped laboratories a we 
known Research Station in picasant $ 
roundings. There are opportunities ! 


publishing the results of succe 

Candidates should have a degree (or equiva 
lent) in Physics or Fuel Technology, and 
previous research experience would be an 
advantage. Starting salary in the range 
£750-£1100, and good prospects of advance- 
ment for graduates with research 
S-day week and congenial working condi- 


ability 


tions Superannuation and Grading 
Schemes.—Apply in writing to Assistant 
Secretary, Ref. F.4, B.C.U.R.A., Randalls 
Road, Leatherhead, Surrey 


E9931 











WELDING METALLURGISI 
required for the 

CENTRAL TECHNICAL SERVICE 
which advises on the design and procedures 
for welded joints in heavy and light sections 
for a wide range of engineering materials 
brazing and soldering and methods of inspec- 
tion, including interpretation of radiographs 

A recognised engineering apprenticeship 
and corporate membership of a senior 
engineering institution Or possession Of an 
honours degree in metallurgy, or equivalent 
are essential. Specialised knowledge of one 
or more branches of the work outlined and 
the ability to maintain good liaison with 
design offices, laboratories, and industrial 
contractors are required 

Salary between 
£845 (at age 25) and £1800 

according to qualifications and experience 


Contributory Superannuation Staff 
housing scheme. 
Send postcard for application form 


quoting reference 2954/J1 to Recruitment 
Officer 
UNITED KINGDOM 
ATOMIC ENERGY AUTHORITY 
Industrial Group Headquarters 


Risley, Warrington, Lancashire 


CLOSING DATE: 9TH MARCH, 1959 
E9936 











OXFORD REGIONAL 
HOSPITAL BOARD 


REGIONAL ARCHITECT’S 
DEPARTMENT 


HEATING ENGINEER 


Interesting and responsible work on the 
design and installation of Engineering 
Services for new hospitals and alterations to 
existing ones 

Applicants should be A.M.I.Mech.f 
Previous hospital experience desirable but 
not essential 

Salary £1010-£1195 pia Compulsory 
Superannuation 

Applications by 14th March, 1959. with 
the names of two referees to The Secretary 


Oxford Regional Hospital Board, 43 
Banbury Road, Oxford 
Further particulars available from the 


Regional Architect on request 








Street, London, W.1, for application form, quoting ESOIS 
(a) $53/59, (b) S52/89 E9975 
required by the U.K.A.E.A. at Aldermaston, for the commissioning of a 5MW I Water 


equipment and planning experimental work 
working continuously 


ing Institution 
The posts are graded at three levels : 
Eng. I —£1855 to £2155 
Eng. I] —£1345 to £1800. 


Contributory Superannuation Scheme 


Berks. Please quote ref. 2178/25 





Moderated Reactor, its subsequent operation and future modification ; 


Previous experience of this type of work would be useful 
training for those who have not worked on reactors before 


An Engineering Degree would be an advantage 


Eng. Il] —£845 (at age 25) to £1150 (at age 34 or over) to £1315 
A house or, alternatively, substantial assis 


the operation 


Shift work will be involved when the r 


but it may be possible 
The main requirements 


good engineering experience, managerial! ability and Corporate Membership of a Senior 


— 


house purchase will become available for married officers living beyond daily travellir 


POSTCARDS for application forms to the Senior Recruitment Officer at A.W.R.F.. 4 








z 
i 
; 
4 








fi het ite SES 












































































ee tes 





















































































































































































































































































































































































soli ait Nit hala whee Nini allen 


way bide Sale CLR 





Feb. 27, 1959 


THE 


PUBLIC APPOINTMENTS 





side of the industry and research laboratories 


and responsibilities 


CENTRAL ELECTRICITY 
GENERATING BOARD 


AN ENGINEER 


is required in the Operations Branch of the Research and Development Department at Head- 
quarters to organise and guide mechanical engineering aspects of research and development 
The duties will be concerned with operating problems in conventional power stations The 
successful candidate will be required to define the limiting factors in such problems, to give tech- 
nical advice, prepare relevant programmes of research, and maintain liaison between the generation 
A creative and practical outlook, and experience 
in industrial research, preferably related to power station operations, is desirable. Applicants 
should possess a University Degree in Engineering and or Corporate Membership of the Institution 
of Mechanical Engineers. Salary on a scale within the range £2160-£2960 p.a., according to duties 
qualifications, experience, present position and 
24-30, Holborn, London, E.C.1, by 10th March 
Envelopes and applications to be marked * Confidential Ref. ENR ‘$7 


Applications, stating age 


salary, should be forwarded to Personne! Officer 


E5000 














TENDERS | 








MINISTRY OF TRANSPORT AND 
CIVIL AVIATION 


LONDON-EDINBURGH-THURSO 
TRUNK ROAD A.! 
WORKS IN THE VICINITY OF 
STAMFORD, LINCOLNSHIRE 


TENDERS are invited for the RECONSTRU(C 
TION and WIDENING of the existing road to 
provide DUAL CARRIAGEWAYS, 24ft. wide 
on improved alignments between Wansford River 
Nene Bridge and Carpenter's Lodge (about | mile 
south of Stamford), a distance of approximately 
4 miles, and the construction of a new by-pass with 
dual carriageways, 24ft. wide, on the west side of 
Stamford between Carpenter’s Lodge and the exist- 
ing road to the north-west of the village of Great 
Casterton, a length of approximately 45 miles 

Both sections of the improvement include accom 
modation works, site clearance, excavation, for- 
mation of embankments, surface water drainage, 
carriageway construction (with alternative specifica 
tions), provision of hard shoulders, surfacing and 
associated works 

On the Stamford by-pass section the works also 
include the construction of 3 two-level junctions with 
link roads, &c., 2 roundabouts, 9 reinforced concrete 
bridges (including 5 over roads and | over the rail- 
way), 2 flood arches, 3 cattle creeps and a short 
diversion of the River Welland. 

Tenderers may be required to furnish evidence of 
their experience of road and bridge works of this 
nature 

Contract documents may be obtained from the 
Consulting Engineers, Messrs. Stirling, Maynard and 
Partners, 8, Station Chambers, Peterborough, on 
payment of a deposit of £50 by cheque made payable 
to the Ministry of Transport and Civil Aviation which 
will be returned on receipt of a bona fide tender 
which is not subsequently withdrawn 

The complete set of plans may be inspected at the 
office of the Consulting Engineers, and at the office 
of the Divisional Road Engineer, Block 6, Govern- 
ment Buildings, Chalfont Drive, Nottingham, during 
normal working hours. 

Tenders should be sent in a registered envelope 
addressed to the Assistant Secretary, Highways 
Management and Services Division, Ministry of 
Transport and Civil Aviation, 21/37, Hereford Road 
London, W.2, to arrive not later than 4 p.m. on 
Thursday, 23rd April, 1959. 

The Minister does not bind himself to accept the 
lowest or any tender 

A. H. M. IRWIN 

E5023 An Assistant Secretary 





CLACTON URBAN DISTRICT 
COUNCIL 


DIESEL ALTERNATOR 


TENDERS invited for supply, erection and put- 
ting into service of DIESEL ALTERNATOR at 
Great Bentley Pumping Station, Essex 

Form of Tenders, &c., obtainable from Water 
Engineer and Manager, Town Hall, Clacton-on-Sea 

Tender Forms must be delivered in plain sealed 
envelopes endorsed “‘ Tender for Diesel Alternator,"’ 
but bearing no name or distinguishing mark indicat- 
ing the sender, to the undersigned by March 28, 1959 

The Council do not bind themselves to accept the 
lowest or any Tender and canvassing, either directly 
or indirectly, will disqualify 

CHARLES B. HEARN 
Clerk of the Council 
Town Hall 
Clacton-on-Sea £5003 





INDIA STORE DEPARTMENT 


The Director General, India Store Department, 
Government Building, Bromyard Avenue, Acton, 
London, W.3, invites TENDERS for the supply of 

CEMENTED TUNGSTEN CARBIDE TOOLS 

AND TIPS, various shapes and sizes 

Please quote reference No. 17565/BMB/HAL 

The Tender forms with schedules and Specifica- 
tions, which are returnable on Thursday, 26th March, 
1959, may be obtained from the above office (C.D.N 
Branch) on payment of a fee (which is not refundable) 
of ten shillings for each tender.—Applications for 
Tenders should clearly state the reference number 
of the Tenders required E9988 





TENDERS | 





GOVERNMENT OF HONG KONG 


LAN TAO SCHEME 


SHEK PIK DAM 


The Government of Hong Kong invite TENDERS 
from Contractors with suitable experience for the 
CONSTRUCTION of the SHEK PIK DAM 

The main items of the work are : 

(a) a dam about 2800ft. long and 176ft. maximum 
height, constructed of about 5,000,000 cubic yards 
of rolled fill. 

(b) a concrete overflow bellmouth spillway. 

(c) a 17ft. diameter diversion tunnel about 1700ft 
long. 

Contract documents can be inspected at the offices 
of the undersigned and can be obtained from them 
on the payment of Twenty-five pounds, on or after 
the 27th February, 1959—the deposit to be refunded 
on receipt of a bona fide tender. 

BINNIE, DEACON & GOURLEY, 
MM.LC.E., 
Artillery House, 
Artillery Row, Westminster, 
London, S.W.1. £9963 





USK RIVER BOARD 


TIDAL SLUICE DOORS 


The Board invite TENDERS tor FOUR 
TIDAL FLAP GATES and THREE EMERGENCY 
SLUICE DOORS to be erected at Peterstone near 
Newport, Mon. Specifications and Forms of Tender 
may be obtained from the undersigned. Tenders in 
a plain sealed envelope endorsed * Tender, Sluices,”’ 
are to be received by the Clerk to the Board, “* The 
Croft,”” Caerleon, Mon., not later than the 3lst 
March, 1959. The Board do not bind themselves to 
accept the lowest or any Tender 

G. McLEOD, M.LC.E., 
“* The Croft,” 

E5024 Caerleon, Mon 








EDUCATIONAL 











IMPERIAL COLLEGE OF SCIENCE 
AND TECHNOLOGY 


BURSARIES AVAILABLE FOR POST- 
GRADUATE COURSES in Chemical, Civil, Elec- 
trical and Mechanical Engineering for Session 
1959-60. Value £500-£700 per annum. Applicants, 
who should be United Kingdom residents, must have 
spent at least one year away from University since 
graduation, preferably in industry.— Further informa- 
tion and application forms from Registrar, Imperial 
College, London, S.W.7. Closing date May 18th 
1959 E9980 § 





UNIVERSITY OF SHEFFIELD 


Applications are invited for the John Thompson 
and the Tube Investments Research Scholarships 
tenable for research in Mechanical Engineering and 
open to graduates of Sheffield or any other approved 
University : value £400-£500 p.a. plus fees. Closing 
date 20th June.—Application forms and particulars 
from : The Registrar E5027 e£ 





A.M.1.MECH.E., B.Sc., City and Guilds, &c 
Guarantee Postal Courses for all Exams, and Tech- 
nical Divisions from Elementary to Degree standard 
including Automation Techniques. Approximately 
95 per cent successes 148-page prospectus free 
on request.—B.1.E.T. (Dept. 22), 29, Wright's Lane, 
London, W.8 Ell4e 
AUTOMATION. AUTHORITATIVE 
COURSES are now avaiable in Digital and Analogue 
Computer Technology, Applied Electronics, Data 
Processing and Instrumentation up to professional 
level by home study. Individual enrolment or indus- 
trial group scheme enrolments accepted. Syllabuses 
and prospectus sent on request.—Write (Dept. S.E.8) 
E.M.1. Institute School of Electronics, College House, 
Kensington, London, W.8 E145 & 


ENGINEER 


EDUCATIONAL 
COLLEGE OF AERONAUTICS 


ONE YEAR POST-GRADUATE COURSE 
IN THE PHYSICS AND MECHANICS OF 
STRUCTURAL MATERIALS 1959-1960 


Applications are invited for the one-year course 
which begins on Sth October, 1959. Prospective 
students must be of graduate status in an appropriate 
branch of science or engineering and must have 
practical experience in one of the fields covered by 
the course 

The purpose of the course is to give instruction in 
the analytical methods of the theories of elasticity 
and plasticity and in the basic theories of the nature 
of materials derived from the sciences of physics, 
chemistry and metailurgy 

Further information and forms of application may 
be obtained from The Warden, The College of 
Aeronautics, Cranfield, Bletchley, Bucks. E5021 








SITUATIONS VACANT 


APPLICANTS ARE ADVISED TO SEND 
COPIES, NOT ORIGINALS, OF THEIR TESTI- 
MONIALS UNLESS OTHERWISE REQUESTED. 





AN ELECTRICAL ENGINEER is required to 
undertake responsibility for electrical maintenance 
and installation and development work in a modern, 
highly mechanised factory producing seamless steel 
tubing. The electrical equipment of this plant covers 
a wide range of A.C. and D.C. drives, up to a capacity 
of 2000 h.p. The successful applicant would be 
expected to assume supervisory control of existing 
electrical staff. Candidates, preferably in the age 
range 26-30, should hold at least a Higher National 
Certificate and have had appropriate experience in 4 
similar capacity.Applications, giving full details of 
education, previous positions held, in chronological 
order and salary required, should be addressed to the 
Works Director, TUBES, LIMITED, Desford Lane, 
Kirby Muxloe, Leics. E9955 a 
APPLICATIONS ARE INVITED FOR THE 
NEW POST OF PRODUCTION ENGINEER 
at H. Massil and Sons (Woodturners), Ltd., Welham 
Green, Hatfield, Herts The successful candidate 
will be directly responsible to the Managing Director 
for all Engineering functions of the Company. As 
such he will supervise the Works Engineer but will 
devote most of his time to the development of 
improved production and handling methods. Appli- 
cants should be corporate members of the I. Mech.E., 
or the I.Prod.E., with past experience in Methods 
Development work. Knowledge of woodworking 
will be an advantage but is not essential. Prospects 
of senior status for a man who proves himself in this 
new appointment.—Apply in confidence to the 
Managing Director at the above address. E2315 a 
ASSISTANT WORKS MANAGER for Mersey- 
side medium heavy Engineers employing 300. Appli- 
cants must have proved organising ability in a 
similar position and had sound production engineer- 
ing and production control experience ; corporate 
membership of a professional institution and tech- 
nical qualifications Age between 32 and 45 
Please send tabulated chronological details of train- 
ing and subsequent experience, age and salary 
required, to Managing Director.—BOX No. E2316, 
“The Engineer.” A 
CANADIAN COMPANY REPRESENTING 
A GROUP OF BRITISH ENGINEERING 
MANUFACTURERS scek a SALES ESTI- 
MATOR AND CORRESPONDENT for their 
Montreal office. Preference is for a single man, 
26 to 30 age group, who has H.N.C. standard or 
equivalent, has served a recognised apprenticeship 
in mechanical or electrical engineering and who has 
some experience in handling overseas correspon- 
dence of a manufacturing firm. Opportunity will 
be given to study the various products at the United 
Kingdom manufacturers’ work before leaving for 
Canada.—-BOX No. E2308, ** The Engineer.’ A 
CHIEF INSPECTOR ‘required for precision 
engineering Company. Applicants must have sound 
practical engineering and inspection experience, 
preferably to A.L.D., A.R.B. and D.I. Arm. require- 
ments Only men with initiative and previous 
experience in large organisation need apply.— Write 
full details of age, experience and education in confi- 
dence to Managing Director.—-BOX No. E5038, 
“ The Engineer.” A 
COMPETENT MECHANICAL ENGINEER, 
with M.O.T. Certificate, experienced in the examina- 
tion, testing and implementing of al] statutory 
requirements in Connection with pressure vessels and 
lifting equipment, required in Cornwall. Age 35 to 
45. Staff appointment with contributory pension 
scheme. Own car essential.—Apply in writing, giving 
full details and enclosing copies of any recent test- 
monials, to Chief Engineer, English Clays Lovering 
Pochin and Co., Ltd., St. Austell, Cornwall, marked 
Confidential E9986 A 


CRUSHING MACHINE DESIGNER 


Old-established and well-known firm in the 
Crushing Plant industry invites applications 
for permanent and progressive position as 

DESIGN ENGINEER 

which will shortly be coming available. This is 
a well-paid post calling for Specialist Engineer 
having substantial background connected with 
the practical design and operation of crushing 
machines for handling hard and medium ores 
and minerals Applicants must have proven 
successful record over a number of years on 
this particular class of design work Staff 
Pension and other facilities.—Write to 

No. ES025S, ** The Engineer.”’ 


A 
DESIGN DRAUGHTSMAN required for mech- 
anical design of nucleonic instruments. Pleasant 
working conditions Excellent rates of pay 
Apply : Chief Draughtsman, ISOTOPE DEVELOP- 
MENTS, LTD., Beenham Grange, Aldermaston, 
Berks. Tel. : Woolhampton 451 ES007 a 
DESIGNER-DRAUGHTSMAN, experienced in 
Structures and mechanical handling (required by a 
progressive firm in the Tyneside area). Commencing 
salary in the range of £980 per annum, paid overtime 
and pension scheme in operation BOX No. E2311 
“* The Engineer.” A 


SITUATIONS VACANI 


DESIGN DRAUGHTSMAN 
J. S. Fry and Sons, Ltd., require a Desig 
Draughtsman having considerable exper ic 
REFRIGERATION 
AIR CONDITIONING 
allied services 
Candidates should be fully qualified 
prospects are good for the right ma 
modern practice 
The firm provides ideal working 
contributory pension scheme, 5-d 
teen and social facilities 
Applicants having Higher National or simila 
qualifications should apply to STAFF OFFICE 
(E2), J. S. FRY AND SONS, LTD., SOMER 
DALE, BRISTOL, stating age. experience ‘ 


fications and positions held 


" 


e 


DESIGNER DRAUGHTSMAN (MECHAN. 
(CAL) required for Research and Developme 
Team engaged on interesting development 
connection with special structures ar < 
steam-operated plant Minimum 
H_N.C Age group 24. 30 years The 
is permanent and progressive in an 
organisation Contributory Pensio 
good canteen facilities. Salary 
age, qualifications and experience 
situated 15 (fifteen) minutes “bus jou 
centre of Ipswich Applications ' 
Officer, The British Steel Piling Compan Ltd 
Claydon, Suffolk ESOLL « 
DRAUGHTSMEN, SENIOR DESIGNERS 
a thorough knowledge of mechanical |} 
urgently required near Liverpool. Generou 
to experienced men Write in confix c 
qualifications and experience._BOX 
** The Engineer.” 
ENGINEER with knowledge of Rubber Machin 
ery, both use and design, preferably under 35, but 
not essential. Good prospects with expanding firm 
building Rubber Machinery in the South.—-State 
age, experience, qualifications and salary required 
BOX No. E9942, ‘* The Engineer A 
ENGINEERING SALES. A TECHNICAL 
REPRESENTATIVE is required by leading manu 
facturers of power station and industrial water-tube 
boilers and associated steam engineering equipment 
Age range 35.50 years. Essential qualifications 
are an intimate knowledge of subject plus good tech 
nical qualifications and experience at the level indi 
cated, also ability to present a convincing case for a 
first-class product —Applications, with full details 
of previous experience and an indication of the salary 
required, should be addressed.--BOX No. E9876 
* The Engineer A 
ENGINEER SURVEYORS required for inspection 
of Cranes and other Lifting Plant. Must have draw 
ing office experience of design of Cranes, also 
National Certificate for Mechanical Engineering 
South London, North Kent and Surrey areas. Salary 
£735 to £1060 (ESA Scale) Non-Contributory 
Pension.—Apply En Dept., GENERAL ACCI 
DENT CORPORATION, LTD 99, Aldwych, 
W.C.2. ESO35 a 
ESSO PETROLEUM COMPANY, LIMITED, 
have a vacancy at their Fawley refinery for a WELD 
ING ENGINEER A Degree in Metallurgy is 
desirable and applicants should have experience of 
welding large size pipe and pressure vessels. Experi 
ence is also necessary in the welding of alloy steel 
and non-ferrous metals and applicants should be 
capable of X-ray interpretations. There is an excel 
lent pension scheme and recreational facilities of all 
kinds are available in a pleasant, rural area borderng 
on Southampton Water.—-Applications, which will 
be considered in strict confidence, should be addressed 
to the Employee Relations Superintendent, Esso 
Refinery, Fawley, Southampton E9995 « 
FULLY QUALIFIED ENGINEER, to be 
directly responsible to the Partners, required by 
medium-sized firm of Consulting Engineers in West- 
minster. Should have had varied civil and structural 
engineering experience including road and bridge 
works Age 35-45.—BOX No. E2303, “ The 
Engineer.” A 
FOUNDRY SALES REPRESENTATIVE 
REQUIRED for London and Home Counties 
Applicants must be experienced in the sale of all 
grades of cast tron Write, giving full details of 
experience, age and salary required-—BOX No 
E2309, ** The Engineer A 
GRADUATE with Honours in Physics or Mechan 
ical Engineering required for vacancy in Research and 
Development team concerned with instrumentation 
in modern well-equipped laboratory. The post calls 
for ability rather than experience. An attractive 
careér can be offered to a man, preferably under ¥0 
who wants to progress to a really important post 
Good starting salary Write, giving full details of 
education and experience..BOX No, E2313 The 
Engineer.” A 


MECHANICAL ENGINEER 


required for N.C.B.’s Coal Research Establist 

ment, Stoke Orchard, Nr. Cheltenham, Gios, to 
lead a research group responsible for design, 
development and installation of mechanica! and 
hydraulic machinery for use in the coal industry 
A wide general experience of mechanical eng: 
neering, together with a good Honours Degree (or 
equivalent) in that subject is required. Appoint 
ment superannuable ; salary according to qualt 
fications and experience within scale £1375 

£2150.—Write, with full particulars of age, edu 
cation, qualifications and experience, to the 
Personnel Officer (X.1342'2E) at the above 
address 


E9987 «a 


MECHANICAL ENGINEER, degree or 
A.M.1.Mech.E., to be responsible for design and 
technical sales of power transmission developments 
particularly couplings. Competency as a design and 
development engineer matched with personality and 
enthusiasm are essential. This is a senior appoint 
ment with commensurate salary Excellent Life 
Assurance and Pension Scheme in operation. Loca- 
tion Leicestershire. Write fully about your edu- 
cation and career in strict confidence BOX No 
£5033, “ The Engineer.” 
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HEAD ESTIMATOR required after Easter by 
established and steadily expanding medium weight 
weid-fabricating engineers in the Home Counties 
Good salary with house to man with right experience 
Applicants can only be considered who give in their 
own handwriting full details of career to date, includ 
img exact description of classes of work, present 
employer, and salary.—BOX No. F2307 The 
Engineer.’ A 


MANAGER 

West Riding Engineering Company requires 
MANAGER for its Flexible Shaft Coupling 
Department Applications are invited from 
Degree or Chartered Mechanical Engineers 
preferably not above 45 years of age, with sound 
design and sales experience Salary range 
£1500-£1750.—Write, giving full details, to 
Managing Director, BOX No. E2314, The 
Engineer.” 





MECHANICAL HANDLING 

CONTRACTS ENGINEER and SITE ENGI 
NEER required by important manufacturer of 
mechanical handling equipment in the Midlands 
Previous experience in the general design, hand 
ling and installation of large coal and ore hand 
+43 plants essential Minimum qualification 
H.N.C. or equivalent Applications, giving 
details of age, salary, experience and qualifica- 
tions, should be sent to BOX No. E9997, * The 
Engineer.” 





RAILWAY ENGINEER. ABC. COUPLER & 
ENGINEERING CO., LTD., require an ENGIN- 
EER with general railway experience to take control 
of design and development on technical side of 
components of rolling stock, &c.—Write particulars 
of training and experience, approximate salary 
required, to The Secretary (Confidential), Fallings 
Park, Wolverhampton E5029 a 





SALES ENGINEERS 
A Scottish heavy machine tool engineering 
company of medium size requires Two Sales 
Engiucers, one for the Birmingham and South of 
England area and the other for Northern 


England 

Candidates should have Higher National 
Certificate in Mechanical Engineering, or equi- 
valent, and should have works training in addi- 
tion to drawing-office experience. Sales expe 
rience is desirable, but not essential. Preference 
for men a under forty 

ee hme ty would operate from their 
homes in the first instance after initial training 
with the company. Salary in the region of £1100 
p.a., with car provided.— Write BOX No. E 9973 
* The Engineer.” 





DESIGN - DRAUGHTSMAN 

to take full responsibility for 
the design and detailing of large mechanical 
handling contracts for coal handling, ore 
handling, and similar plant. Minimum qualifi- 
cation H.N.C. or equivalent Previous experi- 
ence in this class of work = essential 
Superannuation and life assurance scheme in 
operation.—Applications, giving details of 
salary, training and experience &c., to NEW 
CONVEYOR CO., LTD., Brook Street, Smeth- 
wick, Birmingham, 40 


SENIOR 
required, able 


E9996 A 





SENIOR INSTRUMENT ENGINEER 

Leading Contractors to the Oil Refinery and 
Chemica! Engineering industry would be pleased 
to receive applications from suitably qualified 
engineers who have a sound experience in the 
design of large scale control installations. This 
position offers excellent prospects and a com 
mencing salary of at least £2500 p.a 

Please write full particulars which will be 
treated in the strictest confidence to Managing 
Director, BOX No. E9946, * The Engineer 


A 


TECHNICAL SALES REPRESENTATIVE 
wanted to take over our West Lancashire, Cheshire 
and Potteries territory in which we are well established 
This is a full-time appointment and a good know 
ledge of gearing 's essential. —Applicants should 
write giving list of qualifications, past experience and 
salary required, to be treated in confidence 

BARLOW AND CHIDLAW, LTD SAL FORD 6 
LANCS E5032 a 


THREE YOUNG TECHNICIANS with exper: 
ence of modern building and structural techniques 
are required by a fast expanding organisation to help 
with the development and marketing of a range of 
new structural products for the building industry 
Initial training in the drawing-office on design and 
estimating work with the opportunity as the business 
grows to specialise in a particular branch, ¢.g design 
sales, administration, development work ; 
Preference will be given to holders of O.N.C. oF 
H.N.C. (Building or Civil Engineering) with at least 
two years’ practical —— bs. erga in 
rm oncrete or tim fr constructic 
RN ee aay of £450-£800 will be paid accord 


e.— for application form to 
ing to experience.—Write ” 

od TY7?, A.K. Advertising 2i2a, Shaftesbury 
' ‘ ESOO8 a 


Avenue, London, W.C.2 


TRANSLATORS required) Must be British by 
birth and education, able to write fluent English 
accustomed to handling highly technical German 
texts ; journalistic experience desirable.—State sub- 
jects handled, typing ability and minimum fees.— 
Brunton Translations, Charlotten-Str. 47, Dussel- 


dorf, Germany E2290 a 
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have been retained 
MSL to advise on the 
appointment of a 

CHIEF ENGINEER 


public company in 
London manufacturing 
specialised electronic and 
control equipment. He will be 
responsible to the Managing 
Director and will manage a 
department of over 300 
engineers, technicians and 
tradesmen engaged in design 
and development work 


for a 


Candidates aged between 40 
and 50 must be graduate 
engineers, electrical or 
mechanical, and must have 
experience of electronic and 
control equipment including 
servo mechanisms. They must 
already be Chief or Deputy 
Chief Engineers in control of a 
large design and development 
department (not less than 100). 
Initial salary £2,500-£3,000 ; 
car will be provided. 


No information will be 
disclosed to our clients until 
candidates know their identity 
and have given permission after 
personal discussion. Please 
send brief details in confidence, 
quoting reference G.1543, to 
D. M. Sidney 


MANAGEMENT SELECTION 
LIMITED 
17, Stratton Street, London, W.1. 


F134 a 


have been retained 
to advise on the 
appointment of a 
DIRECTOR OF 
MANUFACTURING 
for a light engineering public 
company making a consumer 
product by a highly mechanised 
process, employing 800 at two 
main factories with 
headquarters in London 


Appointment to the Board will 
follow in one to two years, 
subject to satisfactory 
performance. The main 
responsibility and interest in 
the appointment will be the 
organisationandadministration 
of high-speed mass-production 
and its further mechanisation 
with the prospect of an 
increasing share in the direction 
of the company as a whole 


Candidates must have a strong 
engineering background, 
preferably with a professional 
qualification, and experience 
of responsible positions in 
works management, preferably 
in mass-production and light 
engineering. 

Age preferred 40-45. Starting 
salary would not be less than 
£3,000, but candidates earning 
more, with especially valuable 
experience,would be considered. 


No information will be 
disclosed to our clients until 
candidates know their identity 
and have given permission 
after personal discussion 
Please send brief details in 
confidence, quoting reference 
G.1188, to M. B. Berks 


MANAGEMENT SELECTION 
LIMITED 

17, Stratton Street, London, W.1. 

EISO A 


MSL ®: 


app 
SALES MANAGER 


for a medium size 
engineering compa 
20 miles West o 
He will serve as a 
sales manager for ab 
in order to familiar 
with the company’s products 
and customers. Thereafter he 
will be promoted and made 
responsible for the management 
of a small force selling 
semi-processed products 
tO engineering 
throughout the counts 


consumers 


Candidates between 30 and 40 
should preferably be graduates 
They must have had some 
experience of technical selling 
but stress will be laid on selling 
ability and executive and 
commercial competence rather 
than on technical excellence 


Initial salary including bonus 
in the range of £1,250-£1,750; 
a car will be provided. 


No information will be 
disclosed to our clients until 
candidates know their identity 
and have given permission 
after personal discussion 
Please send brief details in 
confidence, quoting reference 
G.1542, to D. M. Sidney 


MANAGEMENT — SELECTION 
LIMITED 
17, Stratton Street, London, W.1. 


E142 a 








MACHINE SHOP 
FOREMAN 


Applications invited from experi- 
enced men (age 30-50), to take 
charge of the modern and well- 
equipped department of an estab- 
lished light engineering company, 
West London area 


Applicants should possess good 
experience of machine tools, and 
ability to organise and control 


labour 


A good salary and Pension Scheme 
is offered 


Please apply, stating age and 
previous experience, to BOX No. 


E9974, ** The Engineer.” A 





CORROSION 
ENGINEER 


An opening is available in London Office 
of International Oil Company for a B.Sc 
METALLURGIST or MECHANICAI 
ENGINEER to study and solve corrosion 
problems encountered in the producing, 
refining and marketing of oil and oi! products 
and to provide technical assistance in the 
development of materials and protection 


devices 


Candidates, under forty, must have had a 
minimum of five years of this experience 
including practical field inspection and 
materials work, and be willing to visit over- 


seas locations from time to time 


Apply in writing giving ful Particulars to 


BOX No. E9927, “ The Engineer.”’ 
A 








TECHNICAL 
ENGINEERING WRITER 


is required by a large firm of component 
manufacturers in the Midlands dealing with 
the Automobile, 


Aircraft and general 


engineering industries 


Must be a qualified engineer with journa- 
listic experience, capable of producing 
technical descriptions of products and 
installations from information acquired 
direct from Drawing and Design Offices 

Age 25-30 

Salary range : £1000-£1400 
Applications, in writing, stat ng age 
experience, qualifications and salary to 
ROX No. E5036, ** The E ngineer 


A 











The Office of Electricity in 
the Lebanon 


EXPERIENCED 
ENGINEER 


able to assume the responsibilities 


seeks 


as 
CHIEF OF A STEAM 
GENERATING STATION 
Send offers with curriculum vite. 
Stating conditions, to P.O.B. 131, 
BEYROUTH. 


E9710 a 








ENGLISH ELECTRIC 
ATOMIC POWER DIVISION 


Whetstone, Near Leicester 


wish to engage 


MECHANICAL DESIGN ENGINEERS 


PLANT LAYOUT ENGINEERS 


to undertake a variety of design work at all stages from the Projected layout t 


design of nuclear power stations 

having a minimum qualificatior 

successful design experience in med 
These appointments 

tunity for advancement 
Please write, giving details of 


House, 336 7, Strand. W.C.2 juotin 


msiderable scope for in 


Previous experience in this field is not essential 
f H.N.C. in Mechanical Engineering should hav 
im or heavy engineering 


tial design and present an ¢ 


! education, qualifications and experience, to Dept ( 
g reference FI817G 


PO. 
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PRESSED STEEL COMPANY CIVIL ENGINEERS | W. H. ALLEN, SONS & COMPANY, LTD., C. A. NORGREN LTD. 
BEDFORD and Associate Companies 


LIMITED based on London but prepared to go on short 
visits Overseas are required in the require for their Production Engineering iinide eeediilale atthe eneiieas 
open for a 


DESIGN DEPARTMENT Department 


The Company is engaged in large « for work of an advanced nature on bridges, UDY ENGINEERS 
manufacture of motor car bodies, cx er dams, jetties, &c. These are senior positions VY 0 K 
: calling for good design experience. backed by Compressed Air Equipment 


a degree and a background of construction >xne ced h lication of Work . 
ll jem experienced in the applicatic ness and our Company is a progr 
plant and railway rolling stock, and employ with contractors, and in the Study to machine or assembly shops. in a growing field 


some 18,000 people in plants at Oxford ae F E wrens 
Swindon, Reading and Paisley. It t PROJECT DEPARTMENT We offer a salary according to q 
. ac . a € “ ! ‘ I : t's ~ 
s for the foll s for pre-planning of similar work, calling for DRAUGHTSMEN tions for duties involving Experimer 
application ( e following a good construction experience and some Drawing ee work, ¢ enoun Li 
sala } 1 
OES o— knowledge of design. Minimum qualifica- for the design of Jigs, Tools, Fixtures and tae “al sean os “esp ~ 
tions are exemption from Parts A and B of Tool Layouts Technica anager and Product | 
> ay © or * ay > : 
PLASTICS TECHNOLOGIST the Institution of Civil Engineers These positions will interest men pt pee If you are aged 26~32 years 
Chemist 1 — oi — education and practical experience, who can ineering Degree and Workshoy 
These positions give excellent oppor- carry out on their own initiative, studies and 2 ic Fa have ote 
strengthen a research and dey pr tunities to gain varied and _ interesting 3 i and consider you have a pleasing f 
clopme experience. and should appeal to engineers investigations into problems affecting the and executive ability, we should | 
835 aod fa ” ~~ le aes ‘wish anliata | small-batch production of Electrical from you 
2 years of ¢ lea E am ¢ 
plastics to the Company's products nformation t ~ Machinery, Diese! Engines, Steam and Gas : 
D fe i . ; nee: Turbines and Centrifugal Pumps. Please write in confidence giving 
— » > “r Ce ir j . - P 
SS Ena SE SRP ELICOLE U1 The Head of the Design Department, Please apply in writing, stating age, present details of education and career to 
salary and full details of education, training 


THE CEMENTATION COMPANY LIMITED | and experience to General Manager, C. A. NORGREN LTD 
THE PERSONNEL MANAGER SHIPSTON-ON-STOUR, WARWICKSHIRE 


QUALIFIED ENGINEER 





cial, domestic and industrial refrige 


& 


Highly qualified Plastics 


team working on the applicatior 


research and development departme 

large industrial chemical company ess« 
tial; special knowledge of polyester 20, Albert Embankment, S.E.11 
polystyrenes, epoxy resins and their _ E9929 A £9943 A 











applications desirable. Associate Mem 














bership of Institute of Plastics an adva 


age. Age range up to 35 years, Locatioy BUDENBERG GAUGE CO. LTD., 
Oxford ane THE NUCLEAR POWER PLANT COMPANY LIMITED | 


STRESS ENGINEER A MECHANICAL ENGINEER AS requires a 


Qualified Stress Engineer, to lead tear ASSISTANT TO CHIEF ENGINEER 
of stressmen engaged in stress problem : a 
sae ia The candidate should be aged 25 to 35 CHIEF CONS T RUC IONAL 
associated with the design and manutac have an honours degree in engineering, have 
ture of rolling stock in light alloys served an apprenticeship and have had ENG ] N EER 
several years of experience 
Candidates must be able to demonstrate Sa eee ee en oe industry 
' bt The work is extremely varied and inter- 
success in solving problems of stress : utie . - . A 
ei pret mk See asa This is a new and senior appointment which gives opportunities for further promotion 
catio « t re » especially -SSt 
, Ta he “te - >» 7 - 
Cadnaats 7 5 onaaienal nae dt pal The successful candidate will be responsible for the planning and construction of the Con 
mndus : Pi é Cé - P ‘ ‘a 
non-ferrous alloys and ferrous metals cations for embodying in tenders ; (3) de- nuclear power Stations in the United Kingdom and abroad 
! ar F ferable 
Paisley. users to observe instruments in use: (5) stations and some design experience would be preferable 
assisting the Chief Engineer and deputisin ' 
These openings offer opportunity t n for ting his absence. P s The appointment is pensionable and the Company is prepared to take into account any 
an expanding organisation in research and Commencing salary will depend on age pension rights of the successful applicant when making the appointment. 
> r QUe lift tior 4 pe “ re re 3 . P 
development of new techniques of 1 4 Smtr tp teal nace gen: Bag Suitably qualified engineers are invited to write, giving full details of experience and qualif 
ave c s c ’ 
facture. Conditions of employment accord Removal assistance would be considered for to the General Manager 
with best industrial practice. Application i Suitable candidate The Nu “lear eid Plant Co., Ltd 
: Apply in writing only, giving age, full par- mocthe ‘Hall : shat 
ticulars of education and experience to oa oa 
experience and salaries earned, may be mad Managing Director, nutsfor¢ 
Ref. C.F 
Box No. § , ' > t 
Ail applications will be treated in confidence and should be marked PRIVATE AND CONFI 


S041 Altrinchan 
—_— * ( Tebr age E9983 A DENTIAL, quoting reference TE CE 65 


LLLP LLP OOOO OOO 


ENGLISH ELECTRIC BLACKBURN (DUMBARTON) LIMITED 
ATOMIC POWER DIVISION are expanding their Engineering Division and there are vacancies in the Design Office 


Development and Prototype Manufacturing Departments for the following 


Whetstone, Near Leicester DESIGN DRAUGHTSMEN up to the age of 35, with a Higher National Certificate 
equivalent, in Mechanical and/or Electrical Engineering, to fill Senior and Junior positions 


strain and fatigue in large welded and 
riveted structures, preferably in both 


ainuinsicmetibiaitontunniaistense eo oe wee, 


with full details of education, tra 


I Cheshire 
to the Personne! Director at Cowley, Oxford 























A number of cancies have arisen for 


DEVELOPMENT ENGINEERS up to the age of 35, who possess a University degree or 


MECHAN ICA L ENGIN EERS least Higher National Certificate or equivalent, in Mechanical and or Electrica! Engineering 


A SUPERINTENDENT to organise and take charge of the Experimental and Prototype 
ang Manufacture. Good practical experience is required in Light Electrical and Mechanica 
The applicant should possess a Higher National Certificate or equivalent, as wel 


CHEMICAL ENGINEERS anne 
4i f 4 4i 4hu as a sound background of fundamental engineering principles and processes 


he above posts ar -y posit a 2X Dé org: ation ¢ will prom opportunitie 
to work on problems associated with heat transfer and fluid flow T above pc are key positions in an expanding organisation and | promote opportun 
for those people with drive, initiative and ideas, and who are not afraid of hard work 
These appointments exist in the teams dealing with the initial layout and design of nuclear power 
, t may be possib v @ s assistance ards to su 
stations and successful candidates wil! find they have every chance to undertake original design I y be possible to provide housing facilities or assistance towards housing to s 
work in a progressive department applicants 


y “ ‘e . > P » 
Applicants should hold a degree or its equivalent in mechanical or chemical engineering and Contributory Pension and Free Life Assurance Schemes in operation 


some experience of the design or development of turbo machinery would be an advantage Applications, giving full particulars of experience and technical qualifications, should be made in 
writing not later than Monday, 16th March, 1959. to the PERSONNEL MANAGER, BLACK 


Please write, giving details of qualifications and experience, to Dept. C.P.S., Marconi House, 
BURN (DUMBARTON) LIMITED, CASTLE ROAD, DUMBARTON 


336/7, Strand, W.C.2, quoting reference E1814N 
£9994 A 


TRAINEE ENGINEERING BUYER 


An opening occurs for a trainee buyer in the Engineering & 
Standards Section of the CENTRAL PURCHASING PHYSICIST COST CONTROLLER BUDGET OFFICER, 
- "MENT of > DUNLO ;ROUP. This section qualified, experienced standard costs, sdgetar 
- PARTS Sag Se fey LOP GROUP Thi — ‘ DIVISION OF METROLOGY control, management accounts.—Seeks resp« 
is located at Fort Dunlop, Birmingham, and is responsible C.S.LR.O., AUSTRALIA.” position. Available immediately.—BOX No. § 
for the purchase of plant, engineering materials and tools for The Engineer.” 
overseas factories, and for the co-ordination of engineering Applications are invited from Honours STRUCTURAL ENGINEER Steels 
procurement and contracts in connection with Company Graduates in Engineering or Science, with LWOREPEIVO FONE OXpSETEEtS gt : 
rojects Physics as major subject and post-graduate Designer, at present Branch Manag 
projects. os experience. Must be capable of initiating African territory Returning J ne, 
The successful applicant will have a three months’ course of and developing new and improved measure managerial OF executive position 3 
training in Birmingham and, if satisfactory, will then proceed ing techniques and equipment in engineering BOX No. E2312 1¢ Engineer 
* tes — tee R ‘ ‘tion at > Group’s metrology, particularly large-scale metrology, —_—— 
on an eighteen me oe of 2 ora na & J ol p dynamic metrology and gears and cortey 
principal factories. This will include training in matters equipment. Salary dependent on qualificas SUB-CONTRACTING 
relating to engineering contracts and procurement, and will doneaed experience in the ranges : £41326- . 
be designed to acquaint the trainee with equipment and pro- pee a he age ey pa. Purther 
cedures used by the Company. It will include training with able from ? a Care CASTINGS.—We can save your porous casting 
Accounting, Engineering, Insurance, Legal, Shipping and Mr. £: 3. Drake ferrous of one an approved impregastice 
sma : ~ ~ “ H ‘oC 3: wf Cc n treated ; / pproved 
administrative departments. pred Scientific Liaison Officer, . Recupero, Ltd., 66, South Harrow Viaduct 
28 oO ms - 7 ru . 
Applicants should be University Graduate Engineers or equivalent, aged 24-26, Ringewey , Wc2 Harrow, Middlesex (Phone, Byron 1178). E109 mw 
inclusive, and should have completed their two years’ post-graduate de ° - FILING capac 
apprenticeship. Those interested are invited to send a letter or postcard to whom applications, referring to Appcoint- egy yy rg Lent ate TA 
asking for a confidential application form, to the = af “ _— be addressed by BROS. (KNOTTINGLEY), Lid. The Ff 
F —— Knottingley, Yorkshire (Telephone Kr 


PERSONNEL MANAGER (ES), FORT DUNLOP, — - 
ERDINGTON, BIRMINGHAM, 24. ESOI7 a sit —_—_—_— 
Classified Advts. continued on page 12? 
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PATENTS 


non PROPRIETOR OF BRITISH PATENT 
MAC $85,723, entitled “SPRING FORMING 
-HINE,” offers same for license or otherwise 
to ensure practical working in Great Britain 
Inquiries to SINGER, STERN AND CARL- 
aan 14 £ JACKSON BOULEVARD, 
HICAGO 4, ILLINOIS, US.A £9928 





BUSINESSES and PREMISES | 





N.E. OF LONDON. 18,500 square feet site area 
<6 acres Newly erected Industrial Property 
eminently suitable for F ngineering and Allied Trades 
Single Storey production area with headroom 17ft 
in. Central heating throughout. Offices, canteen 
and all main services connected. Extensive concrete 
yards. Land for expansion. For sale Leasehold 

Apply to Chamberiain and Willows, 23, Moorgate 
E.C.2 (MET. 8001) £5004 | 


GENERAL SHEET METAL AND LIGHT 
ENGINEERING BUSINESS.  Old-established 
North London Freehold premises. Well equipped 
Plant and Machinery. For sale as a Going concern 
Price £75,000, s.a.\ Further particulars Henrys 
Butcher and Co., 73, Chancery Lane, London 
W.C.2. Tel. No. : HOL 8411 ESO28 1 





BUSINESS OPPORTUNITIES | 








SMALL ELECTRO-MOTORS. Dutch export 
tiirm, which operates as sales office for manufacturer 
wishes to export direct to manufacturers importers 
exporters in the U.K. small electric motors of very 
high quality at competitive prices These motors 
are already exported to many countries, and are used 
for muxers, grinders and various other purposes 
Motors to be used for special purposes or of special! 
design can be offered HACH P.O. Box 296 
Eindhoven, Holland £5009 © 





FOR HIRE 


Masts (light and 

immediate hire 

Grosvenor Place 
£103 x 


LATTICE STEEL. Erection 
heavy), 30ft. to 150i. high, for 
Bellman’s, 21, Hobart House 
S.W.1L. (Phone, SLOane $259) 


AGENCIES | 


LONDON OFFICE 
EXPORT AND SHIPPING 
ORGANISATION 
small but active, highly efficient 
under personal supervision Managing Director 
and with impressive record Export business 
offers first class individual service to limited 
number of manufacturers as London Office or 
Organisation handling all aspects 
shipping to overseas markets 
manufacturers of all detatls 
packing, shipping, documen 








City firm 


Export 
selling and or 
We can 
transportation 
tation, &c 
BRENDAN BUTLER LIMITED 


3a, Wood Street, London. E.C.2 
Telephone : MONarch 7312 and 2529 
£5030 pb 


relieve 








MISCELLANEOUS 











TIME RECORDERS, Sales, Rentals, Service Tele- 

phone Hop 2239.—Time Recorder Supply and Main- 

t Ltd., 157-159, Borough High Street, 
El 


tenance Co 
er c 10 1 


London, S.E.1 
GERMAN TRANSLATIONS of technical and 


literature, &c., by German B.Sc., expert 


screntific 
BOX No. E2317,“ The Engineer.” 1 


service. Write 





MACHINERY Etc. WANTED 


—~ 





3-phase, 50 
voltages con- 
State 
BOX 

' 


WANTED, 750/1000kW 3-3kV 
evcles Diesel Alternator Set. Other 
idered, must be in good operational order 
tails, price and where can be inspected 
* The Engineer 


| FOR SALE | 


HYDRAULIC PRESSES 


PLATE FORMING AND BENDING 
table 16ft. by 4ft. 6in., admits 10ft. 6in 


full de 
No. E9991 








3000-ton 
PRESS 
between columns ’ 

2000-ton HY DRAUI “ 
8ft. 6in. between columns 

1000-ton HYDRAL I cbeegnt nl 

Ilman, admits 6ft tween co . 

L WAGE STOCK OF HYDRAULIC PRESSES OF 
ALL TYPES 


REED BROTHERS (FE NGINEERING), LTD 
REPLANT WORKS, 
WOOLWICH INDUSTRIAL ESTATE, 

LONDON, S.E.18 
Woolwich 7611/6 


FORGING PRESS, admits 
PRESS by 


Telephone E9887 « 











THE 
FOR SALE 


BRADLEY & CRAVEN Power Geared Open- 
Ended Guillotine Shearing Machine, Undercrank 
apacity 84in. by din., gap in open ends 44in 
automatic sheet hold-down and adjust 
75 cwt 


fitted wi 
ible gauges, weight approximately 
QUICKWORK No. 321, Motorised Rotary Shear 
ng Machine, with circle cutting attachment 
arranged motor drive for 400/440/3/50, capacity 
mild steel 14 S.W.G., cuts circles from 6in. to 60in 
hand feed control lever enabies operator 
hand, weight approxi 


Jiameter 
cut intricate shapes b 
nate 18 cwt 
B.E.N. Model TS9, 2-Stage Automatic Air Com 
essor Unit, comprising : 2-stage vee type, air 
»oled compressor, driven by vee ropes from 2 h.p 
1440 motor with starter suitable for 
400 440 3.50, displacement 9 cu. ft. per minute 
working pressure 200 Ib. per square inch 
RHODES No. 20 size Inclinable Power Press, fitted 
th Udal automatic press guards, pressure exerted 
apy ximately 20 tons, stroke 2in., centre to back 
8 size of bed 22in. by 40in., hole in bed 104in 
104in., weight approximately 20 cwt 
WESTON Mode! 400/100, Double-Sided Friction 
Screw Press of welded steel plate construction 
arranged motor drive for 400/3/50, pressure 
exerted approximately 120 tons, maximum stroke 
iH diameter of screw with four starts 64in 
ze of bed 21gin. by 18in., weight approximately 


rpm 


THREE NEW BESCO Motorised Geared Angle 

Bending Machines. Undercrank type, arranged 
motor drive for 400/350, complete with top and 
90 deg. vee forming tools, capacity mild 
tee 14 S.W.G., length of tools 61 41n., 
stroke of top beam 2sin., maximum daylight bed 
to top beam 84in., number of strokes per minute 


weight approximately 52 cwt 


bottom 
Sft_ by 


graphs of the above are available 


TOOLS, NEW AND USED 


Description Attractive Prices 


Hire 


obtained 


F. J. EDWARDS LTD., 


59-361, EUSTON ROAD 
LONDON, NW. 

EUSton 4681-3771 

And at 

HOUSE, 41, WATER STREET 

BIRMINGHAM, 3 


Telephone : Central 7606-8 


MACHINE 


Of Evers 


favourable Purchase terms can be 
3 
Telephone 


LANSDOWNE 


£207 G 





HYDRAULIC PRESSES 
HYDRAULIC PUMPS 
Hydraulic Accumulators, Valves, Fittings 

and Second-hand. Complete installations 
All kinds of Hydraulic Equipment in Stock 

THOMPSON AND SON (MILLWALL) 

Cuba Street, Millwall, London, E.14 
East 1844/5 


New 


LTD 


EWI G 





WATER CRANE, 3000 gallon capacity. Excellent 
onditi Seen Chipping Sodbury Apply, Eagre 
Construction Co., Limited, East Common Lane, 
Scunthe Phone : 4513 E9981 G 


Lincs 


ENGINEER 


FOR SALE 


NEW OVERHEAD CRANES 


60-ton Goliath, by Clyde, 40ft 
cab control, 400/3/50 

40-ton Goliath, by Babcock and Wilcox. 40ft 
S-ton auxiliary ; cab control, 400/350 

30-ton Adamson, 42ft. 3in 5 
in Cases 

20-ton Vaughan, 42ft. 3in. span, 6-1 
six available 

20-ton King, 42ft. 3in. span, unused 

10-ton Goliath, by Morris, 40ft 
22ft. lift, 400/3/50 

Surplus Unused Ministry Cranes, mainly still packed 
Drawings on request. Inspection Bargain 


prices 
FRED WATKINS (ENGINEERING), 


LTD., COLEFORD, GLOS 
Tel.: Coleford 2271/23 


span, S-ton auxiliary 
spar 
span to 


1ux 


span, cab control 


nvited 


1 





MUST BE REMOVED. (78 Mac! Tools by the 
9th April. No other storage avail 

NOBLE & LUND I1B8in. by 2Ift 
Mounted, reduced from £2200 

BERRY 25-ton 29ft. 8in. Spar 
CRANE £1500 

RICHARD No $} HORIZONTAI 
MACHINE, facing diameter 33ir 
3ft. with extra height. £250 

BULLARD 36in. VERTICAL 
with side box £600 

COLBURN 48in. VERTICAL 
£300 


NORMAN E. POTTS (B'HAM), LTD 


130, MOSELEY ROAD, BIRMINGHAM, 12 
VIC 1278 ESOIS G 


LATHES 
£500 each 


OVERHEAD 


BORING 
table 3ft. by 
BORER 


Turret type 


BORER 


mounted 





L. STORHAUG AND PARTNERS, LTD. 


One 3-drum Yarrow type BOILER, 100,000 Ib 


steam per hour——unused 

Two Ruston and Hornsby DIESEL GENERAT- 
ING SETS, 300kW., 220 volts, 428 r.p.m 

One 200k VA., 400 volts, 3-ph., 50 cycles, Mirrlees 

DIESEL GENERATING SET 


COURT 
LONDON, E.C.2 


25, FINSBURY 
FINSBURY PAVEMENT 





Prompt despatch 
also ** Romney 


NISSEN TYPE HUTS for sale 
of 16ft., 24ft. and 30ft. wide huts 
Huts, 35ft. wide, and “* Blister Hangars, 86ft. 6in 
and 91ft. wide These buildings are in various 
lengths and comprise steel framework with gal 
vanised corrugated steel sheeting.—Full details from 
Dept. 115, J. Thorn and Sons, Ltd., Brampton 
Road, Bexleyheath, Kent (Tel.: Bexleyheath 305) 
EIIi3 G 


ab. 27, 1959 


FOR SALE 


HYDRAULIC PRESSES 


JOHN SHAW, ram 


500- » by 
1500-ton Downstroke bles 60in. by 42in 


36in. diam., 36in. stroke 
daylight 62in., W.P. 14 tor 

750-ton D astroke, by T. H 
O-tor Downstroke by H. onto eae by 
22in. diam. ram, 331n. stroKe, t 


42in., daylight 5$in., W.P. 4500 Ib./sq. inch 

500 tons owanrahe by HY DRAL LIC I NGI- 
NEERING CO., Chester, ram {8in. diam., 
30in. stroke, tables 54in 42in., daylight 
60in., W.P. 2 tons/sq. inct 


G. COHEN SONS AND CO. 
Sunbeam Road, \.W.10 
Tel.: ELG 7222/7 


sq. inch 
and J, DANIELS 


LTO. 


Stanningley, Nr. Leeds 


Tel.: Pudsey 2241 


FOR SALE 


WEBSTER and BENNETT Series DH High- 
Speed Hydraulic Control Vertical Turning ane 
Boring Mill ; maximum swing 80in. dia., 1a. « - 
table 6Sin., 12 speeds 4:5 rapid 
traverses. Built 1953 


F. J. EDWARDS, LTD., 


359-361, EUSTON ROAD 
LONDON, N.W 
EUSton 4681 and 


(OO r.p.m 

















YOU'RE ON 
YOUR TOES 
when you 


remember 


THOS. W. WARD LTD 


ALBION WORKS, SHEFFIELD 








LANCASTER : TONGE WTO PENOLETON- MANCHESTER: ENGLAND 7,,,,,,.,.°p..., 





METALLIC 
PACKINGS 


Embody every improve- 

ment that Science and 

the practical experience 

gained in the actual test- 

ing of thousands of pack- 

ings under all conditions can suggest. 


We make every ‘part of the packing ourselves. 
$ so that any intelligent engineer can fix or remove them. 


OVER 70 YEARS’ EXPERIENCE AT YOUR DISPOSAL. 


packing 


Nothing Is left to chance. 


We design our 


Telephone : Pen: te 1484/5/6 


$ Manchester 


__(< SA a I 















1959 
FOR SAL E 


FRED WATKINS 
(ENGINEERING), LTD. 


Feb. 27. 


(New) 
100 


STEAM BOILERS.—Cochrane Vertical 
8ft. 6in., 8ft., 7ft. 6in., 7ft. and 6ft. in dia 
150 lb w.p. ; reconditioned 8ft. 6in. down | 
dia Economic 4ft. to 11ft. 6in. dia., including 
new 7ft. and 8ft. dia., 150, 180 and 200 lb. w.p 
300 reconditioned Vertical Crosstube, all sizes 


Uf 
it 


AIR COMPRESSORS.—Two Belliss & Morcom 
2500 c.f.m., 100 p.s.i., 550 h.p. motors also 
Broomwade 500, 400, 300, 200 and 130 c.f.m., all 


motorised : and several others of various makes 
and capacities 


200 AIR RECEIVERS, stocked up to 9ft. dia., 100 
to S00 Ib. pressure 

ELECTRIC MOTORS.—150 Totally Enclosed 
Flameproof Motors up to 100 h.p 

MOBILE ROAD CRANES 10-ton Lorain, lorry 
mounted, 30ft.-70ft. extendible jib; 10-ton 33 
R.B. track mounted, 40ft. jib ; 84-ton Ransomes 
Petrol Electric, 21ft. jib 6-ton Coles Diesel 
Electric, pneumatics, new 1948 (2) ; 6-ton Coles 
Diesel Electric solids; 4-ton Coles Diesel 
Electric, solids, 1945 ; 4-ton Jones KL44, diesel 
1950 3-ton Jones “Super 40 diesel, pneu 
matics (3); 2-ton Jones “Super 20” diesel 
pneumatics. 

DERRICK CRANES.—10-ton Anderson Grice 
steam. 120ft. jib ; 7-ton Rushworth, hand, 30ft 
jib §-ton Wilson Electric, 70ft. jib 14-ton 
Anderson Grice, hand, 40ft. jib 

RAIL CRANES.—18-ton Brownhoist, steam, 50ft 
jib ; 10-ton Coles steam, 40ft. jib ; &8-ton Wilson 
steam, 35ft. jib; S-ton Smitt SOft. jib (2); 
§-ton Cowans Sheldon, SO0ft. jib 

LOCOS.—Fowler diesel, 150 hep. (2) Ruston 
diesel, 80/88 h.p., new 1942; Bagnall I4in. by 
asin two oil fired, one coal; Peckett steam, 
7 by 12in., 1941; also 3 miles track, 24in 
gauge Bogies, Turnouts, &c 

STEEL PIPING.—50,000ft., 2in. Galvanised, new 
60,009ft., 3in. black, new ; SOOO. 8in. seamless ; 
1000ft., 12in, seamless SOO... I4in. seamless ; 
400ft., 18in. riveted ; 280ft., 2lin. o.d. welded 
flanged ; 3800ft., 21in. seamless flanged ; 5OOft 
24in. riveted ; 1450ft. 27in. o.d. welded flanged 
216ft., 48in. riveted ; 216ft., 60in. riveted. 


CAST IRON PIPES 
24in. flanged and s.s 

VALVES.—-Exceptional Surplus Ministry Lot New 
Stainless Acid Cocks and Valves, over 5000, imme- 
diate delivery, below makers’ prices. Large stock, 
all sizes, Parallel Slide Sluice, Gunmetal, Reducing 
and Check Valves. List on request 

STORAGE TANKS.—300 cylindrical and rectangu- 
lar up to 12,000 gallons, for oil and petrol, also 
sectional steel and cast iron up to 50,000 gallons 

MACHINE TOOLS.—Scriven Plate Bending Rolls, 
14ft. by jin Robertson Straightening Rolls, 
8ft. 6in. by gin. ; Berry Bending Rolls, 7ft. by 4in 
Tangye 200-ton Hydraulic Vertical Straightening 
Press, 15ft. by 3ft. table ; Herbert 3ND Miller, 
6lin. by 1Sin. table ; Pels Punch and Shears, jin 
capacity ; nine new 2 cwt. and | cwt. Pneumatic 
Hammers: Bliss 14T Tapering Press; Bonn 
Hydraulic Tube Bender up to 20ft. by 4in. bore ; 
Bigwood geared Bending and_ Straightening 
Machine up to 12in. by 6in. R.S. Joists; two 
40kVA. Spot Welding Machines ; Wire Drawing 


Large stocks all sizes up to 
Immediate delivery 


Machine, 3 die, up to gin. copper ; SO0kW Electric 
Furnace 10000 deg. Cent., chamber 54in. by 30in 
by 2lin. 


SLING ENGINEERING WORKS 
COLEFORD, GLOS 





*Phone : Coleford 2271/2 E106 G 
ECONOMIC BOILERS 
TWO RUSTON & HORNSBY “ THERMAX” 


(wet back) treble pass 10ft. 6in. diam. by 13ft. 6in. 
long, excluding smokebox and flue outlet Evap 
13,000 Ib. per hour, 2000 p.s.i 

TWO FOSTER YATES & THOM 
9ft. Yin. by 1Sft - by 20ft. 6in., Evap 
er hour, 160 p 

TWO JOHN THOMPSON treble pass 9ft 
14ft. by 19ft., Evap. 9500 Ib. per hour, 
DAVEY PAXMAN double pass 8ft. by 
18ft., Evap. 7050 Ib. per hour, 100 p.s.1 

THKEE MARSHALL (GAINSBOROUGH) treble 
pass &ft. by a 6in. by 12ft., Evap. 5000 Ib. per 
hour, 100 p 

TWO HARTI r Y & SUGDEN treble pass 7ft. 6in 
by 8ft. 6in. by 12ft. lin., Evap. 3420 Ib. per hour, 
100 p.s.i 


GEORGE COHEN, 


SONS AND CO. LTD 
WOOD LANE, LONDON, W.12 
Tel.: Shepherds Bush 2070; and 
STANNINGLEY, Nr. LEEDS 

Tel.: Pudsey 2241 


double-pass 
12,000 Ib 


6in. by 


120 p.s.i 
14ft. by 


E202 G 





FOR SALE, 40-TON ADAMSON OVER- 
HEAD TRAVELLING CRANE, with 5-ton 
auxiliary hoist, 42ft. 3in. span, current 400/3/50 
This crane is ‘unused and in perfect condition 
£6000 O.N.O, 
ROTINOFF ENGINEERING, LTD., 
COLNBROOK 


E9998 G 





METROPOLITAN-VICKERS 500 H.P. SLIP- 
RING ELECTRIC MOTOR, 196 r.p.m., 
400/440/3/50 cycles, complete with control panel 
and reduction gearbox, giving a final speed of 
8 I r.p.m 

Motor and gearbox available separately if required 


JOHN CASHMORE, LTD. 


Newport, Mon 
Newport 66941 (6 lines). 


Tel. 


E120 a 








we 3 
AUCTIONEERS -— VALUERS 


JOHN FOORD 
& COMPANY 
VALUERS AND 


ASSESSORS 
OF WORKS, FACTORIES 
ENGINEERING PLAN? 
AND MACHINERY 


VICTORIA STREET, 
LONDON, S.W.1. 


56, 


VICTORIA 2002/3/4 
Established Over a Century 





By Order of S. A. MACEY, ESQ.—Owing to Dis 
posal of Premises 
BYFLEET, SURREY 


MACHINE TOOLS 
& EQUIPMENT 
S.S. and S.C. Lathes to 10in. centres, Herbert Capstan 
Lathes, Hacksaws, Planing and Slotting Machines 
INVICTA TYPE 6MR 24in. CRANK SHAPER 
Universal and Plain Milling Machines, Plain Uri 
versal and Surface Grinders, Rotary Tables, Uni 
versal Heads, Machine Equipment A.C. Motors 
Air Compressors, Electric Portable Tools, Welding 
Equipment, FINE MEASURING TOOLS, Surface 
and Angle Plates, Drills, Milling Cutters and Sma! 
Tools, Benches, Vices and Loose Effects 


eopold Farmer & Sons 
having Sold the Freehold Property, will 
the above BY AUCTION on the Premises, 
MACEY WORKS, 
LE GARDENS, HIGH ROAD, 
ESDAY, 3rd MARCH, 1959, 
at 11 A.M 
On View Prior and Morning of Sale 
Catalogues (price 6d. each) of Leopold Farmer and 
Sons, Industrial Property, Plant and Machinery 
Auctioneers, Surveyors and Valuers, 46, Gresham 
Street, London, E.C.2._ Tel MONarch 3422 (8 
lines) E9951 3 


SELI 








FOR SALE 











RAILS FOR SALE 


100 TONS NEW SLIGHTLY DEFECTIVE 

RAILS, 95 Ib. yard, chiefly 60ft 
100 TONS SLIGHTLY DEFECTIVE F.B. RAILS, 

109 Ib. yard, chiefly 60ft. lengths 
100 TONS NEW SLIGHTLY DEFECTIVE F.B 

RAILS, 91 Ib. yard, chiefly 42ft 
100 TONS GOOD SECOND-HAND B.H. RAILS 

80/85 Ib. yard, B.S. Section, chiefly 60ft. 

100 TONS SECOND-HAND BULL-HEAD RAILS, 
90/95 Ib. yard, chiefly 44ft. 6in. lengths 

TONS NEW SLIGHTLY DEFECTIVE F.B 
RAILS, 93-34 Ib. yard, chiefly 41 ft. 

200 TONS NEW PERFECT F.B. RAILS, 75 Ib 
yard, R.B.S., chiefly 45ft. lengths. 

1500 TONS UNUSED, BUT STOCK RUSTY, F.B 

RAILS, 75 ib. yard, R.B.S., chiefly 36ft. 

TONS NEW SLIGHTLY DEFECTIVE F.B 
RAILS, 80 Ib. yard, Revised B.S. Section, lengths 
chiefly 40ft. 

200 TONS SECOND-HAND F.B. RAILS, about 
60 Ib. yard, 24ft., 27ft. and 30ft. chiefly 

TONS SECOND-HAND COACH SCREWS, 
6zin. by 1jin., Standard Railway Pattern. 
50 TONS MILD STEEL FLAT, Sin. by 4in., 

but Stock Rusty, 15ft. to 26ft. chiefly. 
WARD'S ALSO HAVE LARGE STOCKS OF 

ALL CLASSES OF OTHER’ RAILWAY 

MATERIALS. 


THO* W. WARD LTD. 


ALBION a - - - SHEFFIELD 
*Phone : 2631 "Grams : “ Forward.” 
E21S G 


B.H 


50 


50 


10 
New, 





FOR SALE, HEAVY STEEL OVERHEAD 
TRAVELLING CRANE GANTRY, capable 
of carrying two 130-ton overhead travellers ; 
182ft. long, height to crane rails 30ft., box section 
longitudinal girders 3ft. deep, 16 stanchions of 
lattice box construction. Total weight 150 tons 
With or without two 130-ton Electric Hydraulic 
Overhead Travelling Cranes, 37ft. span 


REED BROTHERS (ENGINEERING), LTD., 
Replant Works, 
Woolwich err Estate 
London, S.E.1 
Telephone : Woniwich 7611/6. 
E9821 G 





THREE 30FT. BY 9FT. 9IN. DIAMETER DISH- 
ENDED PRESSURE TANKS OR RE- 
CEIVERS, | 3,200 galls., 75 p.s.i. working pressure 


AS NEW. 
JOSEPH a al AND SONS, LTD., 


5. 
Te Bristol 56037. E9845 G 









NGINEER 


AUCTIONEERS & VALUERS 


Established 1850 


WHEATLEY KIRK 
PRICE & CO. 


&. L. TUDSON, F.R.I.C.S., F.A.1. 
&. BEDDARD, A.1.MECH.E., P.A.L.P.A. 
M. S. CHEAVIN, F.A.I. 
G. 8. GIBBS, F.A.L.P.A. 





SURVEYORS, VALUERS 
and AUCTIONEERS of 
FACTORIES, PLANT and 


MACHINERY 





FIRE LOSS ASSESSORS 


9, REX PLACE, LONDON, W.1. 


Telephone : HYDE PARK 8844/5/6 (3 lines) 





Estahlivhed 138i 


FULLER, HORSEY 


SONS & CASSELL 
Specialists 


IN THE 


SALE & VALUATION 


OF 
WORKS and MANUFACTORIES 


ENGINEERING PLANT 
and MACHINERY 


10, LLOYD’S AVENUE 
LONDON, E.C.3. 


12) 


AL CTIONEERS & VALUERS 


RSTABLISHED 187? 


LEOPOLD 
FARMER & SON} 


conduct 
AUCTION SALES 
and 


VALUATIONS 


OF PLANT, MACHINERY AND 
INDUSTRIAL PROPERTIES 


FACTORY INVESTMENTS 
MORTGAGES ARRANGED 


46, GRESHAM STREET, 
LONDON, E.C.2. 


Telephone : 


Telegra - 
Monarch, 3422 (8 lines) y peer 


Sites, London 











HENRY BUTCHER 


AND CO, 


Auctioneers, Valuers 
and Surveyors 





Specialising 
in the 
SALE & VALUATION 
of 
ENGINEERING & ALLIED 
WORKS 
PLANT & MACHINERY 





73, Chancery Lane, London, 
W.C.2. 











Telephone : ROYAL 4861 uimnensonite 8411 (8 lines) 
E R 
By Order of the Minister of Supply 


March 9-10 Miscellaneous stores, 


including 


sets, 


thread, wax, 
ladies’ gauntlets, 
housewives, belts, straps, etc 


Applications for Catalogues should be 
catalogue Is. Od., P.O. only) 





GOVERNMENT SURPLUS 


M.O.S. Storage 
Ruddington, Notts 


made only to the 


STORES 


SALES BY AUCTION 
Main location fuctioneers 
March 3-5 Machine tools and M.O.S. Storage Depot, FULLER, HORSEY, 
miscellaneous stores. Royal Arsenal, Woolwich, SONS & CASSELL 
S.E.18 (Dept. L), 10, Lioyd’s 
Avenue, London, E.¢ 


(Tel.: Royal 4861.) 
WALKER, WALTON & 
HANSON (Dept. L} 
Byard Lane, Bridlesmith 

Gate, Nottingham 

(Tel.: 54272.) 


Depot 


Lathes, horizontal and other milling machines, grinding machines, valve seat 
grinders, electric drills, end seam and longitudinal! welders, welding and cutting 
Sewing and tacking machines, 
petrol-driven generators, sparking plugs, scrap batteries, emery cloth 
M.T. spares, breakdown ambulances, 
rivets, boot makers’ 
denim blouses 


17,000 VEHICLE TYRES, diese! and 
tool kits 
web equipment, canvas covers, box 
equipment, nails, too! bags, shoe brushes 


snow goggles, mending wooi, holdalls 


ns 


March 12 Office equipment, in- | Hawker Aircraft Factory LESLIE A. BUTSON 
cluding South Shore, Blackpool. (Dept. L), 16, Birley 
Street, Blackpoo! 
(Tel.: 21073.) 
Quantity of office and other furniture in good condition, including 750 oak 
office tables, 140 steel filing cabinets, 300 canteen tables, 2000 STACK ABY 
chairs, index cabinets, plan chests, typists’ desks, chairs, etc., also very large 
quantity of STORAGE RACKS, SECTIONAL STEEL BINNING AND 
WOODEN RACK SHELVES 

March 17-18 Machine tools, plant M.O.S. Storage Depot, DACRE, SON & HART- 
and miscellaneous Harrogate Road, Yeadon, LEY (Dept. L), Station 

stores, etc Leeds. Road, Otley, Yorks 

(Tel.: 3321.) 

March 20 Miscellaneous stores, Command Ordnance WOOLLAND, SON & 
including clothing, Depot, Coypool, Marsh MANICO (Dept. L) 
ete Mills, Plymouth. (Sale Kinterbury House, St 
at Kinterbury House.) Andrews Cross, Ply - 
mouth. (Tel.: 65356.) 
March 25 Machine tools and Technica! Stores Depot SHOULER & SON 
miscellaneous stores. Old Dalby, Leics. (Sale (Dept. L), |, Norman 
at Melton Mowbray.) Street, Melton Mowbray 

Leics. (Tel 3081.) 


auctioneers shown above (price of 


Eiig 3; 














THE ENGINEER 


pou BV Vacuum Steel is speciall suited 
for Highly Stressed Machinery Parts 


We produce such Forgings 


and Castings 


from our BV Vacuum Steel 


*Steel forgings up to 150 tons ingot weight, 
steel castings up to 400 tons cast weight 
of carbon or alloy, open-hearth or electric steels 


fir GuBstahlfabrikation AG. BOCHUM 


Representatives for the U.K 
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THE STAHLUNION COMPANY LIMITED. 61 Pall Mall, London, S.W. 1 


Telephone: Whitehall 5315 (7 lines) 


»llow forged regenerator shell 
f pressure hydrogen resisting 
Mo steel. Weight: 42'2 tons 
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A.B Atlas Copco | Sweden Brit i i-Houston ¢ Farmer, I & Sons 121 Imperial Chemical Industries 
wer ! i Pailin, Ltd 4 Ltd 
Abbott & Co, (Newark), Ltd. 72 Br Ens g ( Lt 4 Ferranti. Ltd 7 Ince Forge Co 
¢ Acheson Colloids, Lid 109 r H r ling & Platt. Ltd International Combustion Pro 
Adamson, J., & Co., Ltd 37 N. ¢ Lt l t Cooling Towers (1925) ducts, Lid 
Air Control Installations, Ltd. 47 e & Murray. Lt 63 i 26 =«lronite Co., Lid 
Aiton & Co., Ltd.... 10 Gauge ( I 11 Filt Ltd 4 
Albion Engincering Co., Ltd. 37 4 « Sor Le 12 Firth, T., & Brown, J., Ltd. 41 
+ Allen, A., & Son, Ltd 9 H., & (¢ 12 Firth-Vickers Stainless Steels Jeavons, E. } & Co., Lid 
Allen, W. H., Sons & Co., Le Ltd #1 Jellyman, S., Lid 
Lid 3 Fleming & Ferguson, ttd 5§ Jenkins, R & Co Ltd 
Amal, Ltd 21 ©. & M. Enginecring Co., Ltd. 63 5 fae $§ 
Anderson, C, F., & Son, Ltd. 78 © Pe Asbestos ¢ ltd ; & 3, #4 121 
Arbuckle, Smith & Co., Lid.103 Carter, B. EF.) & Co., Lid... 67 bordsmith, H., Ltd s4. Kay & Co. (Engineers), Lid 
Armstrong Siddeley Motors 13-33 lark Bros. ¢ (One of the Forster, T. S., & Sons, Ltd Kenyon, W., & Sons, Ltd 
Arrol, Sir W., & Co., Ltd 52 Dresser Industries) “’ raser & Fraser, Ltd 63 King, Geo., W., Ltd 
Ash, J., & Son, Ltd 19 Clyde Crane & Booth, Lid... 96  Futier, Horsey Sons & Cassell 
Ashmore, Benson, Pease & Co. Y Clyde Crane & Enginecring 
Associated Electrical Industries Ce * Lambhill lronworks, Ltd 
Ltid., Turbine Generator &ohen, G., Sons, & Co., Lid. 65 , ' Lanarkshire Bolt, Ltd 
Division Cover iv Colt Ventilation, Ltd 3 Gandy, Ltd 4 Lancaster & Tonge, Ltd 
Auto Aero, Ltd sg Consolidated Pneumatic Tool ee il Electric Co. Ltd + aq, Lansing Bagnall, Ltd 
Automation, Ltd 54 Co., Ltd Sie ose R. C., & Co. Ltd.l0l pee w., & Sons 
Cotton Bro Longton, Ltd baad sirdlestone Pumps, Ltd ” Leeds & Bradford Boiler Co 
Crane Lid 113 Sir G & Partners itd 
B. A. Holland Engineering Crofts (Engineers), Ltd 60 ye puriad. Lid : 106 Linread, Ltd 
Co., Lid 35 & —, ' oe Co , ~— ths Gilbart, Lloyd & C« -  Siowweid. Lad 
: (1938), d i G ad ynndon 1 
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water wash 
spray booth 








— typical of the many BULLOWS Spray Booths installed in well-known 


industrial Plants throughout the country. The results of our long 





experience are at your disposal. Consulting us incurs no obligation. 
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The M.V. “'Sand Skipper’’ of the South Coast Shipping 
Company is fitted with a 14” Gwynne Dredging Pump 
which delivers over,200 tons of material per hour 


into the hopper from a depth of 60 ft. below water level. 


ES 


GWYNNES PUMPS LTD ~~ TA : 
HAMMERSMITH - LONDON W.6 G WY N N 


Telephone: RiVerside 3682 (4 lines) 
Telegrams: Gwynne - Hammer * London 


Centrifugal, Mixed flow, Axial flow, 
Single and Multi-stage, Vertical and Horizontal 


Spindle pumps for all purposes 
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REINFORCED CONCRETE 



















FOR TANKS OR OTHER 
SIMILAR STRUCTURES 


We undertake the complete 
work, including Design and Con- 
struction. At any of our Local 
Branches, you will find experi- 
enced Engineers ready to discuss 
your requirements. 


HOLST 


& CO itTD 
Civil Engineering Contractors, Reinforced Concrete 




















Head Office: 44 CLARENDON ROAD, WATFORD, HERTS. 
Telephone: Watford 34481 





i BRANCHES: BIRMINGHAM - MANCHESTER - LEEDS - DURHAM ~- EDINBURGH - CARDIFF 








© Making a good 
IMPRESSION 
5 | in Canada 


Ashton Press Manufacturing Co. Ltd., of Ortawa 
Canada, are producing more versatile machines ¢ 
meet the needs of modern printers. The photograph 
shows a printing machine specially designed for the 
production of business forms, necessitating 
provision for punching, perforating and fold ng. 
Hoffmann bearings are incorporated in over 
200 positions on this machine to ensure 
the accurate, free running essentia 











for a clean impressior 


- BALL AND ROLLER BEARINGS 





THE HOFFMANN MANUFACTURING CO. LTD. CHELMSFORD, ESSEX 


THE ENGINEER 


FEBRUARY 27, 1959 














—~a | 





Two of three 1250 kW pass-out turbines installed at 
BX Plastics Ltd., Nr. Manningtree, Essex. These 
machines each give 35000 /b per hour of pass-out steam 
at 35 psig, and generate §0 cycle 3 phase alternating 
current at 400 41§ volts. 


Steam is costly 
-make it work 





Jn many industries where steam is used for processes or heating it is economical 
to install A.E.I. pass-out turbine-generators and so generate electrical power and 
cut fuel costs. 

A.E.I. has had considerable experience in the design of self-contained pass-out 
and condensing steam turbines, and will be pleased to advise on their application 


in your particular industry. 


ASSOCIATED ELECTRICAL INDUSTRIES LT] 
TURBINE-GENERATOR DIVISION 


Manchester and Rugby 


Incorporating the interests of M-V & BTH 
LARNE, NORTHERN IRELA 


WORKS AT MANCHESTER AND RUGBY. ENGLAND GERMISTON, SCOTLAND 
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